








Sura 
NS 
SZ 


> Ves 
NAV 
Zi CP, 


A! KY 
> ; 





Yili yyy 
A 


Gp 
<S 


X 


¢ 


7, 








~ . x Ss" 
I ANAS. KAAS 
A 
ge 







Ss ~~ 


JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 








VOL. 13, No. 32. 


WEEKLY. 


NEW YORK, THURSD 


AY, AUGUST 7, 1890. 


| fee per Annum. 
SINGLE COPIES 6 CENTS. 





CopPpYRIGHT 1890, BY AMERICAN MACHINIST PUBLISHING COMPANY. 


For Sale Everywhere by Newsdealers. 








Large Spindle Grinder. 


We give on this page an illustration of a | 
machine intended for finishing cylindrical or | 
tapering work by grinding upon centers. 
The machine consists essentially of a heavy | 
bed, 102 inches long, supported on pedestals, | 
which form closets for keeping fixtures. 
Upon this bed is mounted a platen, which is 
moved back and forth by suitable gearing in 
the same manner as a planer platen, sliding 
upon flat ways, which are provided with 
pockets for holding lubricants. Upon this 
platen is mounted a swinging plate, which is 
pivoted at the center and clamped at each 
end so that the head and foot-stocks which 
are mounted upon it can be swung around to 
grind taper work. The platen is gibbed to 
the bed in such a manner that wear can be 
taken up, and its movement is regulated by 
adjustable stops in front, as shown. Bolted 
to the back of the bed is the support for the 
carriage which carries the emery wheel, this 
carriage being fitted to move to and from the 
work by a_hand-wheel in 
front and upon gibbed slides. 
A jointed hood covers the 
wheel, which is adjustable to 
the size of wheel used, and 
prevents the flying of water, 
which it is designed to use 
liberally, suitable channels 
being provided by which it 
is returned to a tank placed 
under the machine, from 


The Modern Steam Plant and its Man- 
agement. 





By Peter H. BULLock. 


THE IMPORTANCE OF LITTLE THINGS—MAK- 
ING USE OF OTHERS’ EXPERIENCE. 





In the articles that have appeared under 
the above title, the writer has discussed in a 
general way the care of a steam plant as 
usually found, and the different parts of 
which such a plant is composed. Before fol- 
lowing the transmission of the power from 
the engine to the shafting, and from thence 
to the machines where it is employed in use- 
ful work, it is my intention to recall some of 
the little things in each of the several pro- 
cesses between the time the fuel is put into 
the furnace until its energy is made mani- 
fest in the revolving fly-wheel. 

We are told not to ‘despise the day of 
small things,” and it is a proverb that, if we 
look after the penvies, that the dollars will 
look after themselves. As applied to the 





You should study the best way of firing 
the boilers under your charge, considering 
the peculiar conditions or construction, if any 
there be, under which you are obliged to 
operate them. Do not try to force any pre- 
vious experience, that may have been under 
far different conditions, to tit your present 
surroundings, but try different methods, note 
the results, and adopt the best as it appears 
after trial. Carefully weigh the fuel under 
different conditions ; see how much you burn 
ina week when you do not clean the flues 
or other tire surfaces of your boiler, and then 
see how much you save by performing that 
Watch 
the combustion and the effect of more or less 
air admitted through the fire-doors or other 
prepared places over the fuel; see whether 


necessary operation once or twice. 


a thick or a thin fire best suits your draught, 
and whether you produce large volumes of 
black smoke when burning soft coal, and if 
so, try different ways of firing to prevent it. 
In cleaning the tire, do not get good coal 
mixed with the cinders and sent to the dump. 








which it overflows to a second 
tank, whence it is drawn out 
by a centrifugal pump and 
again supplied to the work. 
The particles of emery and 
metal held in suspension by 
the water have time to settle 
in the first tank, and as the 
water overflows from the top 
of this to the second tank, 
which is smaller, clean water 





is secured. 

The main spindle is fitted 
with taper bearings, which 
are adjustable to compensate 
for wear. Work may be 
ground on dead centers when 
desired. The diameter of the 
head-stock spindle is 1}; 
emery wheel spindle, 14’. 
Emery wheels up to 16’x14’’ can be used. 
The machine takes in work 54” long be- 
tween centers, and swings 12’ diameter, its 
weight being 5,800 pounds. 
the machine are also made by the Springfield 
Emery Wheel Manufacturing Company, of 
Bridgeport, Conn. 

——_-__—_~@i>e——————— 

A Chicago judge has decided that there 
are rights that a workman cannot barter | 
away. A manufacturer executed, for the | 
consideration of one dollar, a writing to the 
effect that a workman in his employ should 
not go into the same business in any one 
of nineteen States that were mentioned until 
at least three years after leaving the employ | 
of the said manufacturer. The workman 
left and went into the same business, when 
his former employer attempted to stop him 
by injunction. The judge decided that the | 
sum of one dollar and work for one week 
could not be held as sufficient in equity | 
to restrain a man from earning a living, and | 
he dissolved the injunction. 


Other sizes of | 





GRINDING 


sare of steam apparatus, it would mean that 
a man who would look after all the little de- 
tails would never allow any large defects to 
exist. It is alsoa proverb that it does not pay 
to ‘‘ save at the spigot and waste at the bung; ” 
or for us, that it does not pay to sift 10 cents 
worth of coal from the ashes, and lose a dol- 


|lar by neglecting some more important duty ; 


or to save a few drops of oil, and wear or 
melt out bearings worth enough to buy oil 
for a year. I once knew a railroad master 
mechanic who was always picking up stray 
nuts and bolts—a very commendable thing 
to do—but the directors thought that this 
work could be done as well with common as 
with skilled labor, and his successor devoted 
his energies to keeping up the engines, and 
left the collection of junk to the section 
and yard bosses. 

In this resumé I will follow the different 


|operations in their regular sequence, the 


burning of the fuel being the first, and every 
man in charge of a boiler or steam plant may 


‘ consider what is said to be addressed to him. 


ENTERED AT Post 
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possible is absorbed by the fire surfaces of 
the boiler and transmitted through it to the 
water inside. Remember that clean metal 
transmits heat very quickly, but that a small 
amount of dust outside, or of mud or scale 
inside, will retard the transmission of the 
heat wonderfully. Try this experiment : 
Take a small metal dish, and put into it a 
half pound of water, and see how long it 
will take to bring it to a boil over a kerosene 
or gas heater; now, without changing the 
blaze, smear the dish over with lampblack 
from a smoky burner, and see the difference 
in time it will take to bring another half 
pound of water to the same temperature. 
This will represent the dust and soot on the 
outside of a boiler. Now, take and cover 
the inside of the dish with a coat of paint or 
varnish, and try another half pound. This 
will represent an oily deposit or scale on the 
inside of a boiler. This internal coating is 
often so thin that it escapes unnoticed, except 
the searcher is experienced in such matters. 
These are little things in themselves, but their 
importance and effect in the 
economical management of a 
steam plant are by no means 
to be classed as such. 

In the different ways of 
supplying a boiler with water, 
various chances may be found 
to make savings that will 
aggregate a good deal in the 
longrun, There may be drips 
from steam apparatus that are 
allowed to go to waste, but 
which might be saved by some 
simple pipe connection. 
Heat saved is as good as heat 
generated, but care should be 
taken that the drip is not 
mixed with animal oil or 
chemicals, for these might do 
more damage in a few days 
than the savings would amount 
toina year. Not long since 
it was reported to me by an 
assistant that the water in a 
set of boilers had suddenly 











MACHINE 


There is a lump of coal in your clinkers 
weighing but a pound and a half, yet it can 
be made to develop a horse-power for an 
hour, or energy enough to elevate a 200-pound 
engineer 9,990 feet high in an hour’s time, if 
with lots of other pounds and a half the dif- 
ferent events and processes are carried out 
in a large plant especially designed for econ- 
omy. Here is a suggestion for each engi- 
neer: Figure up how high a pound and a 
half of coal would elevate the above men- 
tioned heavy weight as burned under your 
boilers. This is plain arithmetic, and every 
man can doit. If you have not got all the 
necessary data as to fuel burned and _horse- 
power indicated, it is time that you should 
have it. It will only be necessary for you to 
convince your employers that it is for their 
pecuniary benefit for you to know these 
things that they may profit by your know- 
ledge, inasmuch as it will enable you to 
perform your duties more intelligently. 
After properly burning the coal, the next 
thing is to see that as much of the heat as 


turned black, and a_ hasty 
examination showed this to be 
so. As continued pumping 
and blowing did not seem to 
affect it, and as I was ignor- 
ant of the cause, I ordered the 
fires covered with wet coal until we could find 
out what was the cause and effect of this inky 
injection. About this time the foreman of one 
of the departments came in and complained 
that he had by some means lost a 100-gallon 
tank full of staining material, composed prin- 
cipally of concentrated potash and extract 
of logwood. One of the copper pipes for 
heating the tank had burst, and when steam 
was shut off the liquid had been finding its 
way through regular pipes to our hot-water 
tank from which the boilers were fed. I am 
not ready to recommend this as a boiler com- 
pound for general use, but will say that in 
the diluted but high colored state in which 
it got into the boilers, it did no harm, It 
was simply a little startling to see things 
cloud up so suddenly. We don’t save that 
drip any more. 

A leaky valve or steam pipe may not be 
thought to be of much consequence, still it 
does not take much of a leak to pass 100 
pounds of steam and water in a working 
day. The valvesor piston of an engine may 






































































) 


ow 


AMERICAN 








MACHINIST 





[Avausr 7, 1890 








not leak but a little each stroke, but the aver- 
age engine nowadays getsin a good many 
of these strokes in ten or twelve hours, and 
the combined volume of these thousands of 
little puffs would surprise you if the wasted 
energy could be made manifest in a single 
effort. Steam clearance in an engine is a 
necessary evil, and as builders usually pro- 
vide it with a liberality to be regretted, it is 
unnecessary to increase it by attaching an 
indicator pipe with a three-way cock in the 
center. There is an engine in Massachusetts 
of 4-feet stroke that runs 80 revolutions per 
minute under 90 pounds of steam, that has 
such a pipe, which has been in place 12 years. 
Let us see: 80 « 60 « 10 = 48,000 revolutions 
per day. We will call this pipe an engine 
by itself with a piston area of .196+- inches, 
a stroke of four feet, and a M. E. P. of 14 
pounds, which was what the main engine 
showed, and as this imaginary engine has 
the full size of its cylinder for port area, it 
is fair to callits M. E. P. the same as that 
from whence it gets its steam supply. Here 
we have a half horse-power engine running 
all the time, that we may get a more or less 
imperfect indicator diagram once in a while. 
A little thing, to be sure, but the energy is 
worse than wasted, inasmuch as the object 
for which the pipe is there can be better 
obtained without it. 

Not long since I chanced into a small manu- 
facturing place where the engine was running 
quite badly, and it was evident that, in addi- 
tion to some looseness of parts, that the eccen- 
tric or valve was out of its proper position. 
This opinion was given to the person in 
charge, in answer to his question, of what 
.I thought ‘‘made her thump He 
thought that this could not be so, as he had 
moved it several times himself, and it had 
done no good. How much did you move 
About an inch on the shaft. 
Let us see what he had done. The shaft was 
20" in circumference, and an inch on that is 
equal to 18 degrees. Quite a move for an 
engine eccentric, which has got to be mighty 
near 
steam correctly. 


so.”’ 


the eccentric ? 


one place in order to distribute the 
That one place was found, 
and you could not move it one degree either 
way and have the engine run as well. You 
have a crank-pin that runs quiet and cool, 
drive the key 7, of an inch, and it will heat, 
back it the ~y of an inch, and the brasses will 
click. Center the piston and crosshead just 
right, and see how straight and even the rod 
passes through the gland, but let either of 
them get out line, and notice the result. 
There will be a visible springing movement, 
and a slight leakage of steam at each inward 
stroke. 
cal importance of small adjustments, and 
there is a very close relationship between the 
mechanical and the financial results of small 
changes in the parts that go to make up a 
steam plant. An engine may run badly for 
want of proper cushion, which a slight 
change in the valve gear would provide, and 
such change would result not only in a better 


You see by these things the mechani- 


running engine mechanically, but the neces- 
sary cushion may be secured by a compression 
of a portion of the exhaust, and the engine ac- 
tually use less steam for the same work than 
before the adjustments were made, and all 
this double acting improvement is brought 
about by very slight changes. Surely it will 
not do for an engineer to despise or neglect 
little things. 

When erecting or operating steam appara- 
tus, it is well to follow the directions given 
by the builders, for although it may some- 
slightly from them, it 
will be found that, as a general thing, the 


times do to depart 


directions given are founded on experience, 
and little detail has a good reason 
for its requirement. There has been many 
an excellent piece of apparatus condemned 
from neglect in following the directions given 
for its setting up and management. A ma- 
chine in which compressed air was used was 
sent to a distant State, and among the direc- 
tions for putting it together was this: ‘‘ Be 
sure and use the stud with air-hole in it on 
the round air cap A.” As this was plain 
English, and the other caps were square, it 
was thought that there could be no mistake, 
but there was, and the machine was broken, 


each 


Loss of freight, $8.40; broken parts, $4.10; 


time, two weeks; patience and use of strong 
language, ? ? ?; all because somebody didn’t 
read and ponder. 

I was once sent to put up an injector, and 
one of the directions said: ‘‘ Do not attach 
to pipe used for other purposes, but tap top 
of boiler or main steam pipe for supply.” 
The parties did not want any holes drilled 
into boiler or pipe, but wanted it attached to 
a pipe intended for a drip on the bottom of 
an elbow inthe 6’ I protested, 
but they said ‘‘there or nowhere.” It 
put on as they wanted it, but it did not work 
at all satisfactorily, and the shop got a notice 
to make it work or take it out. I told the 
foreman what the matter was, and he said: 
‘‘Well, Pete, we must humor them; let ’em 
think they are having their own way, but 
accidentally break that nipple in the elbow, 
and put in its place one of those lock-nut nip 
ples that we use on column radiators.” The 
suggestion was followed, a piece of scale was 
found (?) in the steam passage, the nipple 
got broke and replaced by one I happened (?) 
to have with me, and there was a good work- 
ing injector, and everybody was happy. If 
any interested parties in a smart town in R. 
I, recognize these circumstances, and ever 
have occasion to take down that pipe, they 
must not get discouraged, for it does not ex- 
tend up into that elbow over four inches, 
All is well that ends well; but I ought to 
have connected it right in the first place, 
for the makers of the injector knew its de- 
fects as a water motor, and had given explicit 
directions for getting dry steam. 

I hope that these reminiscences of trivial 
things may impress on the minds of my read- 
ers the fact that success in engineering often 
depends on some very small things or obscure 
conditions, and that he who best applies his 
An engineer's 


steam pipe. 
was 


energies will the best succeed. 
duties consist of applying and putting into 
effect his attainments, which are, or should be, 
of avaried and complex character, the dif- 
ferent parts of his business touching almost 
every branch of applied science. As the 
myriad improvements in the generation and 
transmission of power follow closely in the 
wake of scientific researches and mechanical 
perception, so must the ability to manage these 
great forces and powers keep abreast of them 
all, and there is no doubt but that the remu- 
neration for such services will bear a proper 
relation to the skill and ability required to 
manage them. 


ape 


Steel Rowboat. 


A small steel rowboat has recently been 
completed for the Universities Mission in 


Central Africa. The following description 
of the same has been taken from Jn- 
dustries. It is 14 feet in length by 4 feet 


beam, and is built of galvanized steel. It is 
made in three sections, to take to pieces for 
ease of transport. The keel, stem, and 
sternpost are of steel, the seating and thwarts 
of teak, and the floor boards of pine. The 
garboard plating is No. 14 B. W.G.; and 
above that No. 16 B. W. G. 

The frames are } inch by % inch by 
inch, spaced 1 foot 2 inches apart. There is 
india-rubber packing 14 inch by ;y inch be- 
tween the joint frames, which are 14 inch by 
% inch, bolted together with inch bolts. 
The plates are lap-jointed, and single-riveted 
with #, inch rivets, and are full length of 
each section. The thwarts are fitted with 
galvanized iron knees. The weight of the 
boat is about 560 pounds. It is to be used 
as a tender to the larger vessel, which was 
constructed to the order of the society in 
1887, and which is now in use on Lake 
Nyassa. 

This mode of building boats and frames 
in section is of considerable value for ex- 
port purposes, as it not only effects a saving 
in freight, but allows the boats to be readily 
conveyed overland to inland waters. 

ccecaasenigillia anata 

Every one who at all appreciates the 
genius and services of John Ericsson will re- 
joice to know that, so long as his body is to 
be removed to his native land, it is to be 
taken there in one of the best of our modern 
naval vessels and with every possible honor. 
It will be an honor most worthily bestowed. 
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Odontics, or the Theory and Practice of 
the Teeth of Gears. 


By Geo. B. GRANT. 
ELEVENTH PAPER. 
(Worm Gears Continued.) 


112.—EFFICIENCY OF SPIRAL AND WORM 


GEARING. 

Unless the shafts are parallel the teeth of a 
pair of spiral gears are moving in different 
directions, and therefore they cannot pass 
each other without sliding on each other an 


Velocity at Pitch Line in feet per minute, 
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that the velocity of the sliding motion of the 
cast-iron teeth on each other should not be 
over two hundred feet per minute in contin- 
uous service, to avoid cutting of the surfaces. 
It may be assumed that the efficiency will be 
higher when the worm is of steel, particu- 
larly when the gear is of bronze. 

Diagram, Fig. 94, shows the result of simi- 
lar experiments by Prof. Thurston, with a 
worm of 6’ diameter and one inch circular 
pitch running in a gearof 16” diameter, both 
cast-iron. 

It isto be observed that it is the shaft angle, 
and not the angle of the spiral, that deter- 
mines the efficiency. 
A pair of spiral gears 
on parallel shafts are 
practically as efficient 
as gears with straight 
teeth. 

The great friction 
of worm gearing is of 
advantage for one 
purpose, and for one 
only, to secure safety 
and prevent undesired 
motion of the gears. 
The worm of Fig. 97 
will easily move the 
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gear, but the gear 
must be moved with 
great force to start 


the worm. When the 














angle of the worm is 
as small as the ‘‘ angle 
of for the 
metals in contact, it is 
impossible for the 
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co) o> + 


Sellers’ Experime 


Fig. 93. 
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amount that increases rapidly with the angle | 
of divergence of the directions of motion, | 
that is, the shaft angle. 

This sliding action creates friction, and 
tends to wear the teeth, and to a very much | 
greater extent than is generally supposed. 
The friction is so great, in faet, that such 
gears, particularly worm gears, should be 
used only for conveying light powers. They 
are extensively used, or rather misused, for ' 
driving elevators, and are even found 
in milling machines, gear cutters, 
planers, and similar places, in evident 
ignorance that they waste from a 
quarter to two-thirds of the power 
received. 

The most extensive experiments on 
the efficiency of spiral and worm gears 
ever made were made by Wm. Sellers 
& Co., and they may be found de 
scribed in great detail in a paper by 
Wilfred Lewis in the Transactions of 
the American Society of Mechanical 
Engineers, vol. vii. Space will not 
permit extensive quotations from this 
valuable paper, but the general result 
of the experiments is shown by the 
diagram, Fig. 98. The diagram shows 
that spur 
pinion on parallel shafts have an efficiency of 


a common Cast-iron gear and 
from ninety to ninety-nine per cent., accord- 
ing to the speed at which they are working ; 
that a spiral pinion of 45°, angle working in 
a spur gear, with shafts at 45°, has an efli- 
ciency of from 81 to 97 per cent.; that 
the efficiency decreases as the angle of the 
shafts increases, until, for a worm of a spiral 
angle of 5°, at a shaft angle of 85°, it goes 
as low as 34, 
and does not 
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ings as well 
as that at the 
teeth of the 
The efficiency is lowest for slow 
The diagram 


Yale & Towne Experiments 


Fig. 94. 


gears. 
speeds, and rises with the speed. 


gear to drive the 
worm. This may be 
an excuse for the use 
of the worm gear in 
elevators, but it would 
seem that the safety of the cage should de- 


/pend on devices attached to the cage itself, 


rather than to the hoisting machinery or 
other distant part. 

Unless the friction of the gears must be 
depended upon for safety, the worm gear 
should be used only for purposes of adjust- 
ment, or when speed must be greatly reduced 
or power increased within a small compass, 
and not for conveying power. 


-Arrangement to avoid thrust 


Fig. 95. 


118.—THRUST OF SPIRAL TEETH. 

The oblique action of the teeth of spiral 
gears on each other tends to throw the gears 
bodily in the direction of their axes, and this 
tendency creates a thrust that must be op- 
posed by thrust bearings. The end pressure 
on the shaft of a worm is greater than that 


exerted on the teeth of the worm gear it is 


driving. 

When the shafts are parallel the thrust may 
be completely avoided by the use of double 
spiral or ‘‘ herring-bone” teeth, Fig. 82 or 88, 
which act in opposite directions, and neutral- 
ize each other. 

When the shafts are at right angles the 
thrust may be neutralized by opposing a sec- 
ond gear in the manner shown in section by 
Fig. 95. The two worms with opposite 
spirals run in two spiral worm gears that also 
work with each other, and, as the pressure on 
one gear is opposite that on the other, there 
is no thrust on the shaft. When this combina- 


| tion is made with worm gears having concave 


‘teeth, the teeth can bear only at their ends. 


may be relied upon to give its true value, under | 
. . | 
should be taken bya roller bearing, rather 


ordinary conditions, within five per cent. 





The same experiments developed the fact 
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When the thrust cannot be avoided it 


than by the common collar bearing. The 
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diagram, Fig. 94, shows the superior efficiency 
of the roller bearing as compared with the 
collar bearing, the gain being 
twenty per cent. 


114.—THE HOBBED OR CONCAVE WORM GEAR. 


from ten to} 


If a spiral gear is made of steel, provided | 


with cutting edges by making slots across its 
teeth, and hard- | 


ened, it will be 
a practical 





cutting tool 
called a spiral 
milling cutter 
or hob. Fig. 
96 shows a) 
spiral milling 
cutter, having 
4 Hob. Figs96. : 


a great spiral 
angle, and therefore called «a worm. If 
this cutting spiral gear is mounted in con- 
nection with an uncut blank so that both 
are rotated with the proper speeds, and the 
shafts of the two gears are gradually brought 
together while they are revolving, the edge 
of the blank will be formed with concave 
teeth that curve upwards about the sides of 
the cutting gear. If the hob is then replaced 


with a spiral gear that is a duplicate of it, ex- | 
cept that it has no cutting teeth, we shall 


have the familiar worm and worm gear of 
Fig. 97. 





Concave Worm Gear and Worm, 
Fig: 97; 

The principle of the concave gear applies 
to any pair of spiral gears, on shafts at any 
angle, but in practice it is confined to the 
worm and gear on shafts at right angles. 

The nature of the contact between the 
worm and the concaved worm gear has not 
yet been definitely determined, but there is 
no reason to suppose that it is different from 


that between plain spiral teeth, a point con- | 


tact on the normal spiral, but it is probably 
continuous. It is certain, however, that the 
contact is considerably closer, more nearly 
resembling surface contact, and being sur- 





Interfering Worm, 
Fig. 98. 


Pig. 99. 


face contact when the diameter of the gear is 
infinite. 

The worm is adjustable in the concaved 
teeth of the gear in the direction of its axis, 
and will change its position as required by 
the wear of the thrust bearing. It is not ad- 
justable laterally. 


115.—HOBBING TIE WORM GEAR. 


When the hob is provided it is a simple 


matter to cut the gear. The gear is generally 


provided with the desired number of notches | 


in its edge, that are deep enough to receive 





' Interference Avoided. 


_ ~ —_ — = - 
the points of the teeth of the hob, and the 
hob will then pull it around as it revolves. 

It isa too common practice to make the 
hob do its own nicking, for, if it is forced 
into the face of the gear as it revolves, it will 
pull it around by catching its last teeth in 
the nicks made by the first. 

If luck is good these nicks will run into 


This method has the advantage that the 
same straight-sided worm and hob can be 
used for small gears as for large ones, and 
the disadvantage that the action is confined 
to the approach and subject to greater fric 


tion (48). 


each other, and the gear will be cut with | 


teeth that appear to be correct, but, as the 
outside diameter is greater than the pitch 
diameter, there will be one, two, or three 
teeth too many. The teeth of the finished 
gear are therefore smaller than those of the 
worm by an amount that is ruinous if the gear 
is small, although it is not noticeable when 
the diameter is large. If there are 12 teeth 
where there should be but 10, each tooth will 


be too small by two-twelfths of itself; but if | 


there are 102 teeth where there should be but 


When the standard 380° tool is used, all 
gears of 26 teeth, or smaller, should be made 
in this way, but the correction is not strictly 
necessary for gears of more than 20 teeth, 
unless particularly nice work is required. 

Fig. 100 shows the proper construction of a 
gear of 21 or more teeth, and Fig. 101 shows 
that of a gear of less than 21 teeth. In the 
former case, the teeth of the worm should be 
limited by the limit line ee, but the interfer- 
ence for 21 to 25 teeth is not noticeable. 


118.—CLEARANCE OF WORM TEETH. 


There is another practical point that is sel- 


| 100, each tooth is too small by but two-| dom recognized, and that is that worm teeth 

















Fig. 100. 


hundredths of itself. 
process will do very well on large gears, but 
not on small ones, unless the worm to run in 
the gear is made to fit the tooth, with a tooth 
that is smaller, and lead that is shorter than 
that of the hob. 


116.—INVOLUTE WORM TEETH. 


Worms are generally cut in the lathe, and 
as a straight-sided 
formed, the 
adopted. 

Strictly, the form of the tool should be 
that of the normal section of the thread, and 
it should always be set in the lathe with its 
cutting face at right angles to the thread. 
But custom and convenience allow the tooth 
to have straight sides, and to be set with its 
face parallel with the axis of the worm, and 
the real difference is not generally noticeable. 


tooth is 
involute tooth 


most easily 


is generally 


The standard tool has its sides 
inclined at an angle of 30°, and 
has a length and a width depend- 
ent upon the pitch. 


117.—INTERFERENCE OF 
LUTE WORM TEETH. 


INVO 


There is one difficulty that is 
seldom recognized, but which 
must be carefully guarded against 
if properly running gears are ex- 
pected, and that is interference. 
The teeth of worm gears will in- 
terfere with each other when the 
conditions are right for interfer 
ence, just as spur involute teeth 
will interfere, as shown by Fig. 
36. Fig. 98 shows the gear that 
would be formed by the usual 
process. The difficulty can be 
remedied by rounding over the tops of the 
teeth of the hob and worm, as described in (55). 

It is also a simple matter to avoid the inter- 
ference by enlarging the outside diameter of 
the worm gear. If, as shown by Fig. 99, the 
tooth has but a short flank, or none at all, 
and the addendum of the gear is about twice 
that by the usual rule, the action will be con- 
fined to the face of the gear and the flank of 
the worm, and there can be no interference. 
By adopting an obliquity greater than 15 
interference can be avoided without changing 


’ 


the addendum. 





| 

| Involute worm and gear 
| 

| twenty-one or more teeth 
| 
| 


This handy makeshift} the hob and 





should have clear: 
ance (40), for there 
is no reason for 
clearing spur teeth 
that will not apply 
quite as well to any 
other kind. 

The clearance is 
easily obtained by 
making the tooth of 


the hob = a little 
longer than — that 
of the worm, as 


shown by the tooth 
a of Fig. 100. For 
the same reason the 
hob should have no 
clearance at the 
bottom of its thread, 
so that the tops of 
the gear teeth will 
be formed of the 
proper length. The 
custom of making 
of exactly the 
diameters will apply only when the worm 


worm samc 


Draw worm teeth straight 
Draw gear teeth by points (57) 

















Tnvolute wormiand gear 
for twenty or less teeth 


Fig. 101. 


| 
| 


‘* bottoms” in the gear and the gear bottoms 


in the worm. 
Thiek and Thin Furnace Plates. 


By W. Hl. Boorn. 


Constructing engineers are proverbially 
To this may be attributed the 


continued thinness of furnace plates. 


conservative. 
I con- 
fess toa weakness for a thin furnace plate 
myself, but can see no reason why thicker 
plates than ordinarily employed should be 
come burned ¢f properly arranged and used, 

There is a powerful argument for thin 
plates in the example of the locomotive. The 
plates of a locomotive fire-box are supposed 
to burn away to’ thick if they start ata 
greater thickness than this, but are we to 
take it 
chance? 

Will any advocate of thin plates undertake 
narrow water 


that such plates have had a fair 


to state positively that the 
spaces of the locomotive fire-box are not 
filled with solid 


flowing 


foam, ard not 
Are not the 


with mere 


water? advocates of 


thick plates quite right in saying that, given 


solid water, a fire-box even of a foreed 


draught furnace, such as that of a locomotive, 
may well be made of } plate and not burn 
out? 

So far as my own experience goes, the 
cause of plates burning is want of quenching 
side. Foam is not a good 


contact on one 


quencher, and so plates burn thin if exposed 






\\ 
L 





is not alto- 


water, It 
gether clear for all that why they do not con 


to foam and not to 


tinue to burn thinner than the ’, which is 


so generally stated as their limit. The origi 
nal reason for thin plates in furnaces on this 
Atlantic 


already stated in these columns, lap joints of 


side the is the fact that, as T have 
4" plates always bura at the 
overlap, the plate cracking 
between rivet hole and edge 
of plate; that 74'' plates lap 
jointed and exposed to fire 
often crack in the same way, 
but frequently do not crack, 
whilst 3” 


s 


lap-jointed = fur 





naces rarely do crack. 

From this it would appear that the two 
plates at a lap joint not being joined in clean 
metallic contact are more easily burned than 
if solid. 

We see, however, that two riveted plates of 
a combined thickness of 3 inch will not burn so 
long, as at two inches pitch a rivet, tightly 
driven, extends as a solid piece from fire to 
water. The rivet saves the whole joint by 
its good conductivity. 

Clearly it is the rivet which does this; for a 
laminated plate only 8” thick, in two thick 
nesses off’ each, will burn away on that 
lamination which is on the tire side. This 
is purely an effect of non-homogeneity of 
plate—non-continuity of metallic conductor 
from fire to water. 

Seeing that the rivets of a 3” lap joint are 
8” Jong between their heads alone, and 
occupy less than half the joint area, even if 
measured circumferentially only, is it not 
rather strange that, with their conducting 
power so_ plainly manifested, it has not been 
sooner attempted to use # and 1” plates for 
high pressures? Lap joints being non-homo 
geneous are always liable to burn sooner 
than solid plate, and hence the Adamson flue 
jointed as in Fig. 2, which offers nowhere 
but a single thickness of plate to the fire 
action, and which is now so nearly universal. 

Had steam pressures been as high when 
this scam was invented as they now are, it 
would have been recognized as a means of 
securing safety in using thick plates, but we 
have gone on so long using flues of 3”, and 
amply strong enough for their duty when 
reinforced with flanged seams every thirty 
inches, that any further thickness has come 
to be looked on with suspicion, and no one has 
been courageous enough to use it. Are 
corrugations then unnecessary? and are they 
to be classed with the cogged wheel for loco 
motives, Which were used at first under the 
belief that smooth wheels would slip? or is 
it possible that the corrugations are of use in 
increasing the area of absorbing surface of 
the furnace plate? 

After the hold obtained in marine work by 
the corrugated furnace, it would be rather 
odd to see a return to plain furnaces. There 
is, however, the question of weight. Corru 
gating saves probably half the material 
which would go to form a sufficiently strong 
plain flue, and this is a big order in itself; 
and when corrugated patent rights have run 
out a corrugated furnace will be cheaper than 
a plain furnace of equal strength. As re 
gards the greater liability of the corrugated 
plate to adhere to scale, there is a good deal 
to be said on the desirability of using puri- 
fied water in steam boilers, and leaving the 
scale outside, 

So far as regards strength, it must always 
appear more scientific engineering to use that 
flue tube which gives the needful resistance 
with least material, whether such resistance 
be got by corrugating, by using Brown's 
ribbed plates, or by the flanged seam in place 
of mere brute thickness. It is akin to the 
difference between a solid rectangular beam 
and a girder of J section; but one can 
imagine boiler constructors using thick plain 
furnaces if these come in cheaper than the 
more scientific thin one. In the long run, 
however, the furnace which has least weight 
per standard resistance will, other things 
being equal, come in first. 

At the same time there seems no objection, 
when solid water exists on fire side of a plate, 
to this plate being an inch thick, 
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The Vesuvius and Her Armament. reservoir pressure, and is called the opening The length of time that 211 remains ex- | quently closed again. <A detailed description 
a eT _ shoulder and marked 217. 206 is a hydraulic hausted determines the time of closing the of this valve will probably be necessary to 

By M. W. SEwALt. } packing which prevents the air from passing valve, or the cut-off of the air in the bar- its being fully understood. 
: \_—-/ from 211 to 210. No packing is used on the rel. Figs. 10 and 12: 281 is the casing of the 


FOURTH PAPER. 
_ outside of the valve, because the chamber 211 The auxiliary valve, so-called, Figs. 10and auxiliary valve, with a bush 23la forced 


Figs. 6and 6 A show a longitudinal sec- is exhausted but for an instant, and provi- 12, consists of two valves, the primary 233 into its interior; said bush has openings 2315 
tion of the discharge valve and a transverse sion can readily be made for the and the main auxiliary | leading to the annulus 222 and 281c¢ to the 
232. The main auxil-| annulus 224; 224a@ connects 224 to the con- 
iary is automatic in its | stant pressure in the reservoir. The reser- 
action, and is operated | voir pressure fills, except at instant of firing, 
by the exhaustion and | the whole interior of the casing 231 and of that 
restoration of the pres- : of the primary 

\N valve. 221 connects 








section of the auxiliary valve at the air pas- leakage. 
























































































































Yj sure which holds it on 
i t its seat. 222 with 212, and 
= 4 | | The primary, how- by it to the exhaust 
ane | ever, is opened by ~ ii chamber 211 of the 
} ye ' | hand, and when the | VW discharge valve 
| H Hl opening toe 241 (Fig. | AW 232 is the main 
it \ bt } 12) is tripped it closes Y auxiliary valve, 
> wl d Sl g 8 automatically, and im- 2 of Packt and has its seat on 
| 2 Ws ai a Sill a ? r ae | Detail of rz acking,at Cs a tae é 
—8 Spe 3 Se] = Se mediately following its | Fig. 7. the leather ring 
s i 8 Bs = |I|| = closure is the opening, | 235 ; 225 is the ex- 
| ! | j i first of the main aux-| haust throat, through which the chamber 
| f in | I iliary and then the dis- | 211 is exhausted when 232 is opened ; 234 
Wal | | » Il ® charge valve itself. The | is a leather buffer to receive the shock of 
{ f | | § | main auxiliary is closed ~ main auxiliary 232 when it opens. 
YY ‘ \ {Hill : by the restoration of | 788 is the primary valve with its seat on 
z yy y Ay MI) | the pressure on its full the ring 237. 233a is an extension on this 
yy 4 area caused by the un- valve which enters the hole at the left of it and 
Py covering of a port as it | Closes it when 283 is opened ; 242 is the oper- 
nears the end of its | ating lever and 241 the trip toe by which the 
own opening stroke, | Primary 238 is opened and then released. 


The action is as follows: The operating 
lever is lifted up, this advances 241, and 
forces 233 off its seat and closes the hole to the 








thus permitting the in- 
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sage connecting the exhaust 
chamber of the former with the 
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iY > os 6 2a. 

exhaust throat of the latter—the \ | ig. Ov left of 233a, thus allowing the air in 227 to es 

\ ve > 99 
same passage also serves as a ' f cape, but trapping in the air in 226. Ona 
' filling port when the auxiliary } 7 = further movement of the lever the tail of 241 
' is closed. ; \ comes in contact with the lever itself when the 
B is the valve casing. 201 is a \ » opposite end is forced down and off the stem 
brass bush in which the annular \ z| of the valve, thus allowing the pressure on the 
909 ; . ai ‘ 12 34 5 6 7 & 9.10 11 12 13 14 15.16 17 18 19 Win. ; os . : 
valve 202 iscontained. The bonnet \ ; 5 af sg ee pes port 238a to force itshut. The hole 286a is 
200 is extended inward and forms a Seale.ufltiches: | thus opened again, and the pressure in the 
the interior walls of the chamber = | chamber flows into 227, which is enlarged by 
se ’ 2 945 . 
211, in which the valve moves; 203 ar Sen : = _il 3 the globe 243; the pressure is consequently 
is | reduced on the back of the valve piston 232 
is an enlarged end bolted to the ex- . i > Ve pis Ow 
tension of bonnet fora purpose which Atr Contutt to — Pp that the full pre 
will be hereafter explained. The annular, The en | Opposite side Causes it to move back to the 
awe og 5 { ~at 984 - 929 re > twee 
chamber 218 is in communication with the|lar ged 215 | seat 234; 232a will then be between the 
: - ah ‘ ‘ a: © oe ; 
reservoir through 215. The chamber 214 jend 203 ports 23la and 231), thus cutting off the 
* . assure rVvaAi 999 1 open- 
is the entrance to the gun barrel. The|jof the - eee pressure of the reservoir from 222 anc 
i | Y Yj 4 ing the latter to the atmosphere through 225. 
air enters the exhaust chamber 211 through | | bonnet is the separa Y i} ni diane o tne a S} gi en 
* LM Mi) 2 chs ap 2 ig > ey 

the auxiliary valve and the passage 212. |t ion between the ‘YY The chamber 211 is thus exhausted and the 


discharge valve opens. 

When the main auxiliary valve 232 
opened, it uncovered the port 228, and so al- 
lowed pressure to again flow into 227 through 
the regulator 230 (which is simply a small 
valve with a micrometer-controlling device), 
and passage 229. When the pressure is suf- 
ficiently accumulated here to overcome the 


barrel entrance 214 
and the interior of the bonnet 218. It will! flow of air into the ex 
now be readily seen that if the pressure hausted but now closed 
passages 209 to the interior of the bonnet 218, | be exhausted from the chamber 211 the chamber. When the aux- s 
in which atmospheric press is always main-| valve will move back until it strikes the iliary _ is 
tained. The area of the valve exposed to at-| buffer 205—on account of the pressure on closed, com 
mospheric pressure in 210 is marked 220, and | the shoulder 217, which pressure is constant. munication 

| It is also evident that when the pressure is | between the 


These spaces are always filled with pres- 
sureexcept at the instant of firing, when they ’ 
ir 











are exhausted. Annulus 210 is connected by 


































































































“Uy YY | again restored to 211 the valve will close with chamber 211 
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is called the closing shoulder of the valve. a force due to the pressure into the area of and the atmosphere is cut off, while com-, pressure on the front of 282 it will immedi- 
The small annular chamber 216 on the out- the closing shoulder 220, and it will be held munication with the reservoir is re-estab- ately close. The closing of this valve again 
side of the valve is always exposed tothe full on its seat 207 by this force. lished, and the discharge valve is conse-| puts chamber 211 behind the discharge valve 
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into communication with full pressure 212, 
222, 223 and 224, in consequence of which it 
is immediately filled and the valve closed. 
The regulator 230 issimply a throttling valve 
by means of which the flow into chamber 227 
may be controlled so as to allow the main 
auxiliary to remain open a longer or shorter 
time. On the length of opening of this valve 
depends that of the discharge valve, and 
consequently the amount of air that is ad- 
mitted into the barrel behind the projectile. 
A small quantity admitted will, of course, 
give a short flight, while a larger amount 
will act through a longer time and distance on 
the projectile at the maximum pressure, and 
proportionately increase the range. 
es: a 

Engineering Ignorance. 

By W. K. STEVENS. 

At no previous time in the world’s history 

has the advance in engineering knowledge 
and achievement been so rapid as during the 
last twenty years. During this time we have 
seen the development of the compound en- 
gine, of electric lighting and locomotion, of 
tunneling by compressed air, of modern ships 
of war, armament and guns, the completion 
of the Brooklyn and the Forth bridges, the 
perfection of railway travel, the substitution 
of steel for iron in construction, the erection 
of fourteen-story office-buildings, and many 
other triumphs of the powers of man over 
the resistances of nature, which will suggest 
themselves to every reader. On the theo- 
retical side, also, there have been great ad- 
vances. Numerous technical schools are 
yearly turning out graduates well instructed 
in the fundamental principles of mechanics 
and engineering, and of engineering books 
and periodical literature there is an over- 
whelming supply. 

It has been said that Lord Bacon was 
versed in all the existing knowledge of his 
time, not so much on account of his vast 
brain power as on account of the fact that so 
little was then known which had the right to 
be called knowledge; but since his time 
knowledge has grown so fast that no one 
man has ever been able to comprehend more 
than a small fraction of it. So in that com- 
paratively limited branch of knowledge 
known as engineering science, while Smeaton, 
Watt, Fairbairn, and others of the earlier en- 
gineers might have been expert in all the ex- 
isting engineering science of their time, it 
has recently grown so vast that engineers 
have to classify themselves as civil, mechani- 
cal, electrical, sanitary and the like, and 
these branches are now so divided and differ- 
entiated that each engineer in practice must 
devote himself to a limited specialty if he 
wishes to achieve success in his profession. 

In the acquirement of learning, one of the 
first and most important steps is to discover 
how vastly ignorant we are. In engineering 
the world is now taking that step. In the 
evolution of engineering practice from ‘‘ the 
rule of thumb” and empirical methods of 
former years, into the more scientific and ex- 
act methods of the present, we are gradually 
finding out how lamentable is our deticiency 
in really exact and scientific knowledge, and 
how great is our ignorance not only of theo- 
retical refinements, but of actual facts and 
data connected with our every-day experience. 
In quite recent years we were content with 
certain engineering rules and formule, if 
they were laid down by high authority, such 
as Weisbach, Rankine, Fairbairn, Hogkin 
son, or Bourne, and if a statement were 
found in the engineering pocket-books like 
Haswell’s or Molesworth’s, it was accepted 
without question. Now, however, we are 
beginning to doubt the accuracy of all the 
older authorities, and our confidence is ex- 
tremely limited in the newer ones. These 
ideas were forcibly brought to our attention 
in hearing the recent discussions in the meet 
ing of the American Boiler Manufacturers’ 
Association. Simple questions, such as 
‘“What ratio of heating to grate surface 
should be adopted for different fuels?” ‘‘ Is 
an iron chimney or a brick one the better?” 
‘** How high should a chimney be for differ- 


ent fuels?” and the like, were answered 


markably, and not one of these opinions was 
based on any exact data or experiment. This 
is no reflection on the intelligence of the 
boiler makers present, but is simply an ex- 
ample of existing ignorance, which is not 
that of a few individuals, but of the whole 
world, and it is due to a lack of facts of 
record from which any opinion could be 
formed. 

Concerning iron and steel, the metals most 
used by engineers, how little really 
known. Why should cast-iron vary all the 
way from 12,000 to 45,000 pounds tensile 


1S 


Fig. 10. 
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an economy of 20 per cent. of fuel, as has how to obtain the maximum economy from 
Why should the West- 


ern coals, such as those of Ohio and Illinois, 


been claimed for many years, or of no value, different qualities? 
as appeared to be the case in recent tests of 
the Pawtucket engine? What is the amount 
of cylinder condensation with different types 
of engine, and with different 
off? What is the ratio of 
expansion for different classes of engines? 


invariably give so much poorer results than 
Cumberland Pittsburgh 
which accounted for by chemical 


or coal—results 


points of cut are not 


most economical analysis? Why, with all the march of in- 
the still suffer a 


cloud of smoke to rest over them as a pall? 


vention, do Western cities 
If large engines have developed a horse 
power with 13 pounds of steam per hour, We have stated that the engineering world 
why is it necessary to use from two to four to discover the extent of 


It 


Is 


is now Waking 
its 


up 
times that amount in small engines? : is well, for the dis- 
the end of 

is the great barrier 
It is rapidly 
becoming no disgrace to an engineer to say, 


ignorance, 
of 
and conceit of knowledge 


In re- 
cent tests in England on the engines of four 


own 


covery ignorance conceit, 


to acquiring further knowledge. 
‘I don't know,” and to the engineering pro- 


at large to say, ‘‘ We don’t know, 
but we are going to try to learn.” 


fession 





f SAPs 


| 999 Vol. Exclusive of Bulb 7.86 


ULL), The next step is to take ways and 





means of removing our own ignor- 


ance, and of contributing to the 
of the world’s real 
To do the first, care- 


advancement 
knowledge. 
ful observation 
with the 
thought, 


experiment, 
method of 
is essential. To do the 
publication of 
carefully data advis- 
able, but there is already too much 
publication of crude observations, 


and 
scientific 
second, prompt 


observed is 





and hastily formed opinions based 
on incomplete data. It were better 


if the publication of opinions and 

















generalizations could be deferred 
until at least a year after making 





Note All threads, 10 per in, 
except those otherwise marked 


the observations. This would 

vreatly curtail the mass of badly 

% Stan'd thd. digested engineering literature with which 
we are now inflicted. 





In fact, the increasing bulk of engineering 
rather 


All castings to be made of 
"Goverment Bronze“ becoming a burden 
Each of the technical 


a yearly volume, which 


publications is 


than a benefit. so 


cieties publishes 
tends to grow larger every year, and the 
number of such societies is steadily increas- 
The scientific colleges publish monthly 
or quarterly the technical 
and trade journals, and the book-makers, are 
doing their share to swell the bulk of matter 


magazines, and 











The 
quantity of such printed matter now being 


which engineers are expected to read. 


issued is so vast, that no engineer can find 
| time to read more than a small fraction of it. 
But out of all 
there which really is a contribution to knowl- 


this vast mass, how little is 


edge. Even in the transactions of our tech- 


nical to be 





socicties, which are supposed 


























under the censorship of a publication com- 
mittee, and edited by a secretary, how few 
papers appear which have any permanent 
value, 

The great reason why the engineering pro- 
fession is still so ignorant of facts and data 
4 in its own science, is that these facts and data 

are not easily obtained in any shape which ren- 
“7 ders them valuable for comparison and perma- 


a | 
I 
nent record, An isolated facet, such as that 
x a certain steam engine requires 20 pounds of 
steam per hour to develop one horse-power, 
Y 


is of no value for scientific purposes, unless 
it is known precisely under what conditions 
that result was obtained, including type, di- 
cut-off, back- 
jacketing, quality of steam, ete., 


mensions, speed, clearance, 


pressure, 


and even if these are all known, the result 
contributes but little to our knowledge, 


unless it Can be determined how the result of 
20 pounds will be varied by a change in each 
To obtain 
such a record, and to make any generaliza- 


one of the numerous conditions. 


| 





strength per square inch, and what tensile | 
strength can be predicted of any given mix- 
ture of irons in castings of different shapes? 
In wrought iron and steel constructions, how | 
shall we determine the best factor of safety— 

which Holley truthfully called the ‘ factor 
of ignorance”? Who knows whether high | 
carbon or low carbon steel is best adapted to 
resist repeated strains without crystallization? 
Is there really any such thing as crystalliza- 
tion of iron or steel? If so, what proof is 
there of it? If not, why are such large fac- 


tors of safety necessary? In the steam en- | 





merely by opinions, which differed most re- 





gine, isa steam jacket of any value, causing ' 
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| the two exactly similar bearings in the sister 


tion from it, requires an exceedingly tedious 
and expensive investigation by a trained ex- 
A experimental 
compound engine, Costing some thousand of 


ARMAMENT.—SEE PAGE 4, 


pert. few years ago, an 


steam vessels, according to the Hugineer, ut 


terly contradictory and confusing results| pounds sterling, was presented to Owens 
were obtained, so that we are yet in igno-| College in Manchester, and experiments for 
rance as to the conditions on which depend | nearly a year, undertaken by Prof. Osborne 
maximum economy of the marine engine, | Reynolds, with an ample corps of assistants, 
The Board of Trade in England has found | have given thus far very few figures of per- 
| the cause of breakage of the starboard en-| manent value in increasing our knowledge 


gine of the ‘City of Paris,” locating it in | of compound engines, and the laws of their 
the wearing down of outside shaft bearing. 
the Why did not the similar 


bearing on the port 


action, They, in fact, have thus far only 
to the fact 


ignorance yet concerning these laws. 


near screw. served reveal how dense is our 


side also wear down, or 
The immediate need of the profession in 
ship, the ‘‘ City of New York ’’? 

In the use of bituminous coal, who knows 


this matter is not more schools, more books, 


more society papers; but more experiment 
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and observation. On account of the great 
expense involved in making accurate experi- 
ments, it is rarely that they can be made by 
individuals, The government is doing some 
work ia this direction in its ordnance depart- 
ment, with the aid of the Watertown testing 
machine, the laboratories of some of the col- 
leges, and some of the railroad companies are 
doing a little, but the latter make researches 
only on those matters that are of immediate 
practical importance financially in the busi- 
ness of railroading, while the colleges are 
generally hampered by lack of funds with 
which to carry on any important investiga- 
tions. It is to be hoped that some capitalist 
who wishes to find a good way to make use 
of his money for the benefit of mankind, 
will, instead of 
library 


founding a new college or 
art gallery, think of found- 
ing a laboratory of engineering research. 
Such a laboratory, well endowed, and in the 


or 


hands of competent management, would be 
of vast service in solving many of the doubts 
which now trouble engineers, give us facts 


and figures from which we could design 
structures and machines with greater re 


gard both to economy and to safety, and 
tend in a large degree to remedy a large part 
of our present engineering ignorance. 
a - ceo 

Deposited Copper Pipes. 

The Elemore Patent Copper Depositing 
Company (Limited), of London, are taking 
orders for deposited copper pipes of any sizes 
up to 3 feet 4 inches in diameter and 10 feet 
long. The material of these pipes has a ten 
sile strength of over 25 tons to the square 
inch, and an elongation of over 14 per cent. 
in four inches. After the experience of  re- 
cent failures in copper steam pipes it is a re- 
lief to find that there isa pipe now made free 
from welds and joints of every kind, that 
offers absolute security with the high press- 
ures now employed. Each pipe has etched 
upon it the results of a test which is made of 
astrip cut from its end. 
of 


The pipe 


consists pure copper, free from 


The Year’s Railroading. 
We are in receipt of the Introduction to 


for 1890, which gives in condensed form 
much information that is of interest regard- 
ing railroads in this and foreign countries. 
Financially the roads are shown to be, upon 
the whole, in very good condition. For 
| comparison of surplus earnings for 1889 with 
| that of 1888, the roads of the country are di- 
| vided into eight groups, the figures for which 
|are given separa.ely. In the New England, 
| Central Northern and South Atlantic groups, 





{surplus earnings are shown, where in 1888 | 


Most of the other 
|groups do not make so good ¢ 


| there were deficiencies. 
1 showing, 


show over twice as great surplus earnings as 
| in 1888; the figures for ’89, being $80,526,520, 
| while for ’88 they are $14,708,010. Com- 
| pared with 1888, the gross earnings for all 
| the roads increased $43,480,326, and of this 
| amount the elevated roads alone contributed 
| $1,245,478. Passenger earnings upon other 
|roads show an increase of $8,284,640, and 
freight earnings an increase of $27,329,880, 
the balance of the increase being made up 



































Poor’s Manual of the Railroads of the U. S. | 


though the total for all the roads of the country | 


T 


$60,732 for 1888, and it is stated that there 
is every evidence that the railroad system of 


tions, be operated for 60 per cent. of its 
g The book is accompanied by 
one of the maps of the Hngineering News, 
showing railroad construction for the years 
1886, ’87, ’88 and ’89. 

| H. & V. W. H. Poor, 78 Wall street, New 
York. 


ross earnings. 
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LETTERS FROM PRACTICAL MEN. 


| Preparing and Making Corrections on 
Tracing Cloth—Lettering 
Drawings. 
Editor American Machinist : 

For most draftsmen to make a correction 
on tracing cloth means a blot, in other 
| words to spoil a perfect drawing ; yet it can 
| be easily and artistically accomplisbed in the 
| following manner. On the drawing which 
‘it is desired to correct, make pencil correc- 
| tions, using a soft lead, so that the lines will 


} 





! 








the country could, under reasonable condi- | 


| j : cas ; ' : 
| stocks and indebtedness, is $60,309, against | that plain letters and figures are easier to 


make, but to design each letter, and have its 
proportions such that it will be attractive, is 
very difficult, besides requiring much more 


| time than most draftsmen can spare. 





For all of my drawings I use plain Gothic 
letters, and the effect produced is surprising 
and very attractive to the eye, all letters except 
the S’s, and the backs of B’s, and R’s, being 
drawn mechanically, and a perfect copy of 
printers’ type. Their formation is secured 
In a blank book about twelve 
inches square I have pasted the different 
styles and sizes of type that suit my fancy, 
giving each size and style a separate place. 
The styles can be secured as follows: Get 
six or eight different issues of half a dozen 
different papers that represent your trade, or 
work kindred to it; from these clip the sizes 
and styles desired, assort and paste in book. 
From the different issues will generally be 
found all the letters of the alphabet. When 
the letter book is complete, and it is desired to 
letter a drawing, proceed as follows: Take 


as follows: 


Section through 
_ A-B 
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admixture with other metals, and the = 
only variation which can occur is in \ 5 
its hardness, It is possible to produce - | ' 
hard or soft metal at er ~ Boettan _—— 
will, according to a I H a 
the purpose for / | * ; } 
which it is to be : ae Be8 \ 
employed. : ‘ \ : 
The method of — ig : as eis [ | ro. oa 
making these tubes 5 ee i ; 
consists in deposit- A : = e 
ing the copper, by = ie 7 ’ j 
means of an electric rar Cee - ; 
current, upon a 7 : 
mandrel which is rotated in the solu- / [eye 
tion. An agate burnisher travels | ; ' ‘ 
along the mandrel, rubbing the parti- j--oe” ae ae 
cles of copper as they are formed into | Bee 
those beneath them, thus forming a fibrous ; 
plate of perfectly uniform structure and great se ats a 
strength. The speeds of mandrel and bur ) nee = f 4 5 
nisher are so adjusted that only a very fine | — — Brain Af inane 
film can form between two applications of i a 


the burnisher to the same spot. The mandrel 
with black lead, and after it 
taken out of the bath the copper is rolled; 
this causes it to expand, when it can easily 
be slipped off. 

Copper electrotypes -are deposited with a 
current of six amperes per square foot. Each 
ampere deposits .00033075 grammes per sec- 
ond. Working dayand night for six days 

144 hours, there will be deposited on a 


is covered is 


square foot 1,026 grammes, or 2} pounds of 


copper. This would give a_ plate 


thick. 
The Elemore copper steam tubes are de 


s'p-inch 


posited at the rate of 4 inch in thickness per 
week of 144 hours, or 6 pounds per square 
foot of surface. 

It requires an electromotive force of from 
.2 to .8 volts to effect the chemical reduction 
of copper sulphate solution, and if we assume 
the combined efficiency of engine, dynamo, 
leads and bath to be only 25 per cent., then 
each indicated horse-power will deposit 888 
grammes, or 1.95 pound of copper per hour. 
This shows a ton of coal used in a modern en 
Condensed 
from London Hugineering, July 11. 


gine will deposit a ton of copper.- 





The most ; 
marked increases in earnings are shown in | 


by earnings on mail express, ete, 


the States west of the Mississippi and east 

of the Rocky Mountains. In the Middle 
States the losses in gross earnings suffered | 
by the coal-carrying roads kept the increase 
for the section down to a narrow margin of 
$4,500,000, while the whole South fails to 
In the latter 
case this failure to show expected results is 
due almost wholly to the inability of the 
vast number of new roads which have been 
brought into operation to report fora full 
year, as the date of their several openings in 
nearly every case antedated the close of their 
fiscal year only by a few months. In con 

sequence, the figures of actual traffic statistics 
cover only the part of the year during which 
the several in 1889. 
The total number of miles of railroads in the 
U. 8. the 


show any gain of consequence, 


roads were operated 


at close of ’89 was 161,397, of 
which 5,751 were constructed during the 
year. The cost per mile of all roads making 


returns, as estimated by the amount of their 





Fig. 12. 
THe VESUVIUS AND HER ARMAMENT.—SEE 


be black ; this should be done without erasing | 


the inked error, for in this point lies the 
secret. of After pencil corrections 
have been made, turn the sheet over and ink 
them in; when the ink is perfectly dry, turn 
sheet face up again, and erase inked error. 
The correction will never show on a print. 
I tind a sharp knife eraser the best to use. 
Though directions for preparing tracing 
cloth may seem superfluous, from what I 
have seen it is evident that everybody does 
not know how it is done, To begin with, 


success, 


the proper side of the cloth to draw on is | 


the rough or unglazed side. To prepare 
it so that it will take ink evenly, proceed 
as follows: From a druggist secure some 
powered terra alba, rub this on the cloth with 
a piece of chamois skin, or soft flannel, dust 
sheet off and it is ready for use. Powdered 
chalk will answer the same purpose, but is 
not as convenient, 

To the writer, nothing looks more vulger 
than fancy letters and figures on mechanical 
drawings. At first thought one might think 


PAGE 4. 


a strip of tracing paper, mark on it at each 
end the height of the letters that it is desired 
to copy, then connect points with a top and 
bottom line (this is done to make line straight); 
between these boundary lines, trace (free 
hand) the words desired. If the papers 
from which the styles were cut represent 
your trade, many of the words that you will 
want will be found complete. After words 
are traced, put paper under your drawing, 
and copy in ink, drawing the horizontal lines 
first, then the vertical; fill in with brush or 
pen, according to size of letters. This pro- 
cess requires much less time than that ordina- 
rily expended on this part of the drawing, 
If it 
is desired to line the letters on a paper draw- 
ing, or where it cannot be traced, prepare the 
tracing paper, and rub colored lead on the 
back of it, put tracing paper in position that 
it is desired to have letters, then with a hard 
lead pencil, go over Outlines of the letter; the 


besides giving very handsome results. 


impression will be left on the paper. 


J. L. B., Jr. 
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Fixtures Fit any Machine. 
Editor American Machinist : 

The article of Grant Sipp, in your issue of 
July 17th, page 7, on making fixtures fit in 
new machines, treats of an excellent device, 
but one rather older than his article might 
lead us to think, for I have used this device 
for from fifteen to eighteen years, although, 
when it is possible to have my orders for 
machinery filled, I always specify that the 
grooves in the machine be left blank, and 
under a certain size, so that I may plane 
them to uniformity, but when unable to do 
that have resorted to the ‘‘ tongue blocks,” 
as described in the article to which I have 
alluded. A. WEBSTER. 


The Term Calorimeter. 
Editor American Machinist : 

Referring to your paragraph in July 17 
number of the AMERICAN MACHINIST, in 
which you ascribe the original use of the 
word calorimeter—as expressing the sectional 
area of boiler flues—to Mr. Isherwood, you 
are quite mistaken. 

I have by me some old boiler drawings 
made back in the fifties, in which the word 
occurs having that meaning. Again, in 
Bourne’s Treatise on the Steam Engine, 1860 
edition, occurs this language: ‘‘ The sec- 
tional area of the flue in square inches is 
what is termed the calorimeter of the boiler,” 
so that the use of thé word in that connec- 
tion is English, and of long standing. 

It probably had its origin, when hot air or 
gas was called caloric; thus Ericsson’s hot- 
air engine was called a ‘‘ Caloric Engine,” 
the mystery connccted with which enabled 
him to raise large sums of money from the 
credulous people of New York. 

WiLuiAM H. HARRISON. 

Braintree, Mass. 

Proportioning Wearing Surfaces, 
Editor American Machinist : 

Mr. Wilfred Lewis’ able treatment of the 
question of the proportions of wearing sur- 
faces gives a width of the Y to equal a flat, 
that is new to me, as I have no doubt it 
will be to many. In this connection, as a 
matter of interest, I wish to call attention to 
an unsatisfactory result that must have been 
noticed by all careful observers, and to sug- 
gest a remedy. 

In Fig. 1 is shown the lower point of a 
planer Y, made in the usual way, and the 
same as shown by Mr. Lewis. 

Fig. 2 shows about how this point will ap- 
pear when excessively worn, which, when it 
becomes necessary to refit, is objectionable. 

Fig. 3 shows a form that, assuming the 


material to be the same in each piece, will 
pretty effectually remedy it, I believe, no 
matter what the diverging angles may be, so 
that the vertical distances (@ and 5) be equal. 

In regard to cutting the surfaces away, as 








Armstrong 


shown by Mr. it neither looks as 
badly nor is it as troublesome to keep clean 
as we had anticipated. The relief being not 
to exceed ¢, of aninch, with rounded corners 
left with a file, it is not at all bad to wipe. 
Doing a thing, and believing a thing to be 
right, | know helps wonderfully to modify 
a fellow’s ideas of looks, but from the fact 
that outsiders do not point to the surfaces as 
a mutilation, we are led to conclude that it 
is not so bad as might be supposed. I had 
thought it might be 20 years before any one 


else would repeat the experiment, but if such 
| a firm as the one Mr. Lewis is connected with 
should try it, become convinced, as I believe 
they would, both as to its correctness, and 
that really it is endurable, the practice would 
be followed. When the wearing surfaces 
'are to be scraped to a perfect bearing the 
cost is not enough more to be taken into ac- 
count. Joun E. SWEET. 





——- me 
The Mills’ Mysterious Dullings—Cause. 


By JARNO. 





The mills had dulled a great deal more 
than usual. They had dulled so much that 
they could not be sharpened without too 
much loss of size. They had to be thrown 
away. Though often sought for, yet the 
cause had remained a mystery. 

There were several sizes of these mills, 
averaging one and a quarter inches diamcter 
and three thirty seconds thick. They were 
used in an upright spindle of a profiling ma- 
chine, for cutting slots in the edges of pieces 
made up of two parts, as at A B, Fig. 1, the 
mills being dropped in. A new man was 
running the machine, which was the only 
known difference in conditions sivce the time 
when the mills held their edge. 

At the time when my story opens, the new 
man, holding in his hand a dulled mill, had 
just come to the foreman for another. The 
vase was getting serious. Six slots were to 

| be cut, and this mill was spoiled before cut- 
ting oue. The foreman resolved to take hold 
of the machine himself, and, if possible, add 
something to the store of things that were 
known in his shop. 

It was a curious fact that the mills dulled 
more at the lower side D. This might be 
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B Fig. 1. 


Duilings 





expected if the lower part B of the piece to 
be slotted were harder than the upper part 
A, but no difference could be discovered, 
and both were quite soft. The 
mills appeared to be hard enough. 
There seemed to be no other thing 
to do but for the foreman to at- 
tempt to cut some slots himself. 
Now when foremen, by practical 
illustration, attempt to show work- 
men how to do a thing, they some- 
times fail. Being mad with a 
workman for making a slump, 
Waubug, Jr., attempted to show 
how to make a good fit. He made 
another and a worse slump. But 
our foreman, though young, is not 
more eager than vigorous; when 
he feels sure of a thing he is also 


cautious; he often hastens, but 
never hurries. 
He put in a new mill, and 


finished the slot in which the first 

one dulled ; this, as every machinist knows, 

,is risky, because an unfinished slot, cut by 

/adull mill, is not only liable, but likely to 

be glazed, and hard for the next mill to cut. 

| Five slots more were cut, and the new mill 
was not dull. 

| He discovered the cause of the trouble. It 

| was remarkable as showing that ways to do 

| a thing wrong can be found out which would 

baffle ingenuity to surmise. To keep the 

‘mill cool, soda water was used. The work- 

man had led it to the hub //, which, by rapid 





rotation, threw it off, barely wetting the up- 
per corners of the teeth at 7’, in its passage. 
Though the upper part of the mill was cov- 
ered over with water, yet it hardly touched 
the mill except at the hub, which explains 
the dullings, and why there was more at the 
under side. The water is now led directly to 
the teeth, and, in consequence, they hold 
their edge. The mystery is solved. 
- ape 
An Insulator for Steam Pipes. 
Where 
through 


steam or hot-water pipes pass 
woodwork in buildings it is of 


course desirable to protect the woodwork 











STEAM PIPE 


Fig. 2. 


from the heat, both on account of the danger 
from fire, and also because the paint or var- 
nish which may be on the wood is otherwise 
disfigured. Figs. 1 and 2 of the accompany- 
ing engravings show the ordinary form of 
floor and ceiling plates, while Figs. 3 and 4 
show the improvement made upon them by 
the Perfection Insulator Mfg. Co., of 134 
North Christian street, Lancaster, Pa. 

As will be seen it consists simply of a cov- 
ering for the plate, which is made of a non- 
conducting substance composed mainly of 
asbestos. This any part of the 
pipe and woodwork coming into contact, 
and effectually prevents injurious heat reach- 
ing the latter. The method of its applica- 
tion and appearance when applied will readily 


prevents 


be understood from the engravings. They 
are regularly made for all sizes of pipe up to 
and including 8”, and can be made to order 
at short notice for sizes above 3”. 
5 ede 

A press dispatch from Pittsburgh says: 

The volume of iron and _ steel 
manufactured in the Pittsburgh district the 
first six months of this year differs but little 
The 
reason is that mills have not materially in 
creased their capacity. Carnegie Brothers & 
Co., Jones & Laughlin, and the Oliver [ron 
and Steel Company, daily finished about 
3,200 tons, nearly one-half of the output of 
the district, which is fully 7,000 tons. For 
140 days in these six months, at 6,800 tons a 
day, the total production was 952,000 tons. 
Of this amount about 280,000 tons were steel 
rails. The firm of Carnegie made alone well- 
nigh 325,000 tons, That includes the output 
of their plant at Beaver Falls, but from their 
four plants in Pittsburgh, it was just about 
300,000 tons, being a litthe more than 2,000 
tons a day, or altogether one-third of all that 
was And outside of their rail 
output they manufactured in this year about 
12,000 of supplies, and 
nearly 140,000 tons of structural material. 

The production of pig-iron in the first 
ninety days of this year was about 3,400 tons 
aday, making 306,000 tons; and in the last 


immense 


from the corresponding period in 1889. 


made, steel 


tons railway car 





quarter it went to 3,600 tons, which made it | 
$24,000 tons, being a total of 630,000 tons. | 
The average output from the Carnegie fur | 


Comparing the entire output of pig metal | 


naces was 1,800 tons a day. 





with the amount of finished iron and steel 
turned out, it isshown that Pittsburgh manu 
facturers had to go into outside metal mar- 
kets to buy, in six months, at least 300,000 
tons of pig-iron. 





ape 
They Ought to be Inspected. 


Another explosion, in New York, of a 
generator used in the manufacture of carbon 
ated beverages—an explosion attended with 
loss of life—will possibly call attention to 
the policy of a rigid inspection of such ap- 
paratus, and a license of those having it in 
charge. There is noreasoning that applies 





Fig. °. 





INSULATOR. 


to the inspection of steam boilers that does 
not apply with equal or greater force to these 
generators. They are likely to be seriously 
weakened by the action of the acid used, and 
by the process employed a high pressure may 
be reached. Moreover, they are usually 
placed in the hands of men who know little 
or nothing of the strength of materials, or 
the effect of internal pressure. It seems no 
more than reasonable that they should be 
placed under strict surveillance by 

who do know something of such things, 


those 


ee 


Mayor Hart, of Boston, perhaps with 
occurrences in New York in his vision, 
advises the City Council to provide for strin 
gent supervision of electric wires and appli- 
ances. He advises the creation of a depart- 
ment for that purpose, the superintendent of 
which shall have supervision of all electric 
wires ; also of dynamos and electrical ma- 
chines. Application for the erection of all 
wires and electrical machinery must pass this 
superintendent. The Mayor reasons that a 
dynamo is as much a thing of danger as 
steam engines and boilers, which no one can 
erect in the city without a permit, and that 
the wires carry the danger all over the city ; 
therefore, ‘‘the city should meet this great 
and growing danger without further delay.” 
The Mayor’s advice, undoubtedly, ought to 
prevail, but the superintendent in whom so 
much power is to be vested, should be a man 
of great ability, and undoubted integrity. 
The object in all such instances should be to 
assist, not hinder, the use of electricity. But, 
first of all, of course, the people should be 
protected. 

Si 


Over two years ago we called attention to 
the fact that New York city was fast becom 
ing a soft-coal city, and that it seemed not 
unlikely that it would in time become clouded 
by a black pall, the same as some of the 
Western cities where soft coal is practically 
the only fuel. 
attract the attention of others, and is being 
commented upon in the daily press; coal 
dealers saying they notice the difference in 


This fact is now beginning to 


their trade, and other merchants declaring 
that they also notice the difference in the 
amount of goods injured by the deposit of 
soot upon them from neighboring chimneys. 
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Stop the Leaks. 


With the results of leaks about boilers and 
engines so well known, it is certainly strange 
that many of them are to be found. 
About a boiler a leak begins immediately to 
away the material, the rapidity with 
which this wasting process goes on appear- 
ing to be controlled to some extent by the 
quality of the water used ; it goes on, how- 
whatever the quality of the water. 
Sheets are thinned down, and rivets are 
nearly destroyed, till often the danger of an 
explosion becomes imminent. 

It is not always at the place of the leak 
that the greatest damage is done. The water 
from the leak may find its way to some part 
the resting upon a support, or 
to some part against which the brickwork 
and although the leak may be small, 
the shell may be rapidly wasted away. 

Not long since, we saw a boiler that was 
solidly covered with asbestos. A small drip 
appeared at the bottom of the boiler, and, 
owing to the inconvenience of coming at it, 
and the desire to keep steam on all the time, 
was permitted to goon. Finally 
the boiler was blown off, and a search made 
for the leak, which was several inches from 
where the drip appeared. It was found 
that for a spot about twice as large as the 
hand, the shell—of iron—was eaten away. to 
one-half its original thickness. 

It is proper to say that the asbestos had 
nothing to do with the corrosion; it would 
have been the same with any other covering. 
The trouble was not with the covering at all, 
but in the fact that the insignificant leak had 
been permitted to get in its work for two 
months or more. 

Flanges riveted to boilers sometimes get 
leaking slightly, and, especially if on the 
under side, a slight leak may go on for some 
time unnoticed, unless such places are sys- 
tematically examined. The result is fre- 
quently a serious weakening of the shell under 
and around the flange. There is no time so 
good for stopping a leak about a boiler as 
when it first appears. It is both cheaper and 
safer to stop it then. 

Leaks through the stuffing-boxes of steam 
engines score the rods, and in time make it 
impossible to keep them packed tight except 


sO 


waste 


ever, 


of boiler 


rests, 


they are put under enormous friction. It is 
only fair to say, in this connection, that 
some steam engine builders make so little 


allowance for stufling-boxes that it is well 
on towards impossible to keep them packed 
against leakage. But every effort should be 
made to find some way of so packing them. 

Leaks around joints—cylinder heads and 
chest bonnets, and the like—soon eat away 
the metal, bringing about a condition diffi- 
cult to contend with. The moral is: Stop 
all boilers and engines, not 
alone, or principally, perhaps, for the steam 
but for the damage such leaks 


leaks around 


wasted, 


will do. 
- a ee 


Regarding Boilers. 


The Safety Valve, a journal published in 
this city, and which is popularly supposed to 
have an umbilical or other with 
a boiler inspection and insurance company, 


connection 


seems to have discovered a mare’s nest in our 
editorial entitled ‘* Regarding Boil- 
in July 17. And having dis- 
covered this mare’s nest it proceeds to do as 
all 
ably do, ¢. ¢ 

In the editorial referred to we attempted to 


article 
ers,” issue of 


other discoverers of mare’s nests invari- 


, to make a great fuss over it. 


point out some of the difficulties which boiler 
manufacturers, who aimed to do nothing but 
good work and get a fair price for it, had to 
chietly to the 
boiler manufacturers, 


contend with, owing ruinous 
of who 
were determined on nothing except to make 


competition 


present gains without much regard to means. 
Our worthy—but we fear slightly hysterical— 
contemporary takes part of this editorial, and 
ina circular, which it is at present 
engaged in distributing among boiler manu- 
facturers, evidently expecting them to also 
go into hysterics over it, and to answer cer- 


uses it 


tain questions—so framed as to make it ap- 
that 
establishment 


made 
that 


against 
makes boilers—by 


pear we have charges 


every 


thunderous negatives; and it promises to 
publish the answers. In this circular every 
qualifying or modifying statement made in 
our editorial is carefully excluded. 

Now, of course, our worthy contemporary 
does not at this moment dream that we know 
anything about this circular, but some of 
these boiler manufacturers have taken the 
trouble to send us the circular, and to state 
at the same time that they fully indorse all 
that we have said about the matter. Which 


only goes to prove what we knew to be the 
case all the time, vz., that we were simply 


voicing the almost universal sentiment of the 
best and most conscientious boiler manufac- 
turers of the country ; and as for the senti- 
ments of the worst and least conscientious we 
care nothing. Theconditionof affairs which 
we plainly stated and deplored in that edito- 
rial is generally recognized by boiler manu- 
facturers themselves, and one of the chief 
objects in the formation of the Boiler Manu- 
facturers’ Association was to improve that 
condition. We therefore predict that the 
answers to the circular by boiler manufac- 
turers who have read our editorial complete, 
and who are endeavoring against heavy odds 
to conduct their business as it should be con- 
ducted, will not be to our contemporary’s 
liking. The fact that the condition of affairs 
set forth by us is recognized by the best boiler 
makers is the most encouraging feature of 
the situation, for in that fact lies the only 
hope of improvement. Our contemporary 
has discovered a mare’s nest; nothing more 
and nothing less. 
— ope 


The Annual Slaughter. 


We are again reminded that the threshing 
season has opened in the West, by the reports 
of explosions of boilers in the wheat fields of 
that section. An Indiana paper contains an 
account of what seems to have been a pecu- 
liarly violent and destructive accident (!) of 
this kind, by which four men were killed 
and a fifth injured. Several horses were 
killed, and the wreck of the engine and its 
surroundings is described as complete. Of 
course it isan old story, and one which, with 
slight variations as to details, has to be told 
over again many times every year during the 
season, which extends from the middle of July 
to the 1st of October. There is little use in 
recounting for the instruction of our readers 
the causes which lead to such disasters; they 
are familiar, but perhaps it is our duty to 
again call their attention to the fact that a 
good work can be done by educating the 
public to know that unless a boiler is prop- 
erly constructed of proper materials, and 
then properly cared for by competent per- 
sons, it is a highly dangerous thing; and that 
the vast majority of the boiler explosions 
that occur are entirely preventable, and that 
of those which occur with threshing engines 
a much larger proportion are preventable 
than with any other class of boilers, with the 
possible exception of saw-mill boilers. The 
entire steam plant of saw-mills is usually 
neglected, for the simple reason that fuel 
costs nothing. In most cases the same is 
true of threshing machine engines, which 
consume straw or wood furnished by the 
farmer for whom the threshing is done, and 
the same neglect, brought about by indiffer- 
ence as to the quantity of fuel burned, also 
brings about the conditions favorable to an 
explosion. The men who have charge of 
these engines are not to be reached by tech- 
nical journals, for, of course, they never see 
them; but their knowledge of engine running 
is too often derived originally from the agent 
who sells the outfit, and who himself usually 


knows just nothing at all about it. Legisla- 
tion to secure inspection, and requiring 


licenses, might do some good, but as such 
legislation must be enacted by the several 
State legislatures, there is much work in the 
educational line to be done before good laws 
can be passed and enforced. If we had in 
this country a body similar to the Board of 
Trade in England, much might be accom- 
plished by it, and the mere publication in 
the various country papers throughout the 
region of country where threshing is done, of 
a concise set of rules and directions to be 





followed, and cautions to be observed in the 





care of such engines, coming from some such 
authentic source, might possibly be of benefit 
in the same way as directions and sugges- 
tions from various boards of health now are. 

But, of course, the fault is not entirely 
with the care that such engines receive. The 
competition in prices is very keen on such ma- 
chinery, and the expense of selling it after it is 
built is very heavy, with the result that much 
material and work go into such boilers that 
should not be allowed, thus making it harder 
for those manufacturers who are too con- 
scientious to turn out any but good work to 
keep in business. Nothing, perhaps, but 
rigid inspection laws will do any good with 
this part of the evil. 


——__—_~@>e—_—_—_—_—— 


We presume that every man, woman and 
child in the United States, knows by this 
time that the man who invented the return 
ball made a fortune out of it. And we pre- 
sume further, that every man, woman and 
child is thoroughly sick and tired of being 
told about it in the newspapers. Every 
time this hoary chestnut is revived, every 
paper—especially those interested in patents 
—must needs rehearse it over again. Now, 
we say we are glad the man made a fortune, 
and hope he is enjoying it at the present mo- 
ment; but, if we are always and forever to 
be told about it, we shall wish he had never 
been born, or that the first returning ball 
had slain him. 

————_-=>e__—_- 


It is reported that the Chicago Gas Com- 
pany has voluntarily offered to reduce the 
price of gas to consumers to one dollar per 
thousand feet. The only explanation we 
can give of this phenomenon is that a new 
and much more efficient gas meter has been 
devised. The size of gas bills depends much 
more upon the efficiency of the gas meter 
than upon the price of gas per thousand 
feet. 

———- pe — 

In the June number of Mechanics it is 
announced that Mr. Henry H. Supplee’s 
connection with that journal as editor will 
cease, he taking a position with the Yale & 
Towne Mfg. Co., at Stamford, Conn. Mr. 
Supplee’s many friends will, of course, join 
us in the hope that success will attend him. 
He is one of those who deserve success. 

a 

Chief Bonner, of the New York Fire De- 
partment, says that good brick is the best 
fireproof material in the world. It appears 
that the brick of the Western Union building 
stood up squarely against the fire, while the 
stone crumbled and flaked badly. 





It is announced by Secretary Hutton that 
the 22d convention (also the eleventh annual 
meeting) of the American Society of Me- 
chanical Engineers will be held at Richmond, 
Va., and will probably begin Nov. 11. 


Es Tsun MD) 
Ya. OANSWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








(808) H. T. H., , Mass., asks: Can 
you inform me how sheet-metal caps for 
fruit ee are threaded? A.—The threads 
are rolled in by special machinery. 


(804) C. A. T., ———, writes: A. says 
that in a gas engine the pressure is not 
elastic, and that pressure is only exerted 
at the instant of explosion. B. says that 
the pressure follows the piston for at least 
a portion of the stroke. Which is right ? 
A.—B. is right. Power cannot be obtained 
from pressure alone; there must be mo- 
tion while the pressure is applied. The gases 
ee by the explosion in the cylin- 

er of a gas engine expand as the piston 
moves through the cylinder, and exert press- 
ure during nearly or quite all the stroke, 














Avevust 7, 1890] 


AMER] ICAN MACHINIST 








(305) H. S. R., ———, asks: Will you 
please give me some advice about learning to 
be a locomotive engineer, which is my inten- 
tion. What is the first step, or what studies 
should I be interested in? Iam about four- 
teen years of age. A.—The studies which 
you should be interested in will depend much 
upon your present acquirements, but you 
should have a good knowledge of arithmetic 
and of physics especially. Then, when you 
become older, apply for a place as fireman. 
You may become a good engineer without 
knowledge of the studies n: umed, but it is 
far better to acquire them, especially if you 
should ever aspire to a position above the 
footboard. 


(806) W. Columbus, Ohio, writes: 
Please inform me where to apply for an en 
gineer’s license, and also whether the exam- 
ination will be very hard. Ihave learnt the 
machinists’ trade, but have not worked in a 
shop for some time past. I would like to 
manage a steam plant without a license. 

A.—If you mean to take charge of a steam 
plant in the city of New York you will have 
to apply for a license at the oftice of inspec- 
tion of steam boilers, 300 Mulberry street, 
New York City. You will not be allowed to 
have charge of boilers without a license. See 
answer to “Question 267, in our issue of July 
3, current volume. We believe the examina 
tions to be comparatively easy; whether they 
will appear to be so to you will depend on 
your ability. 


(807) C. H., San Francisco, Cal., writes: 
I am an apprentice working at pattern mak- 
ing, and I would like to learn to read draw- 
ings. What boek would you recommend ? 
A.—We believe that the papers on Practical 
Drawing, which have been recently concluded 
in our columns, will teach you to read draw- 
ings. 2. Do mechanical draftsmen have 
steady work? A.—Some of them have; 
they have to take their chances like all other 
mechanics. 38. How long does it take to be- 
come a thorough draftsman? A.—It is im- 
possible to give any stated time in which a 
person should become a thorough drafts- 
man, as that will depend on his ability and 
energy. Under the most favorable con- 
ditions it will take several years, and some 
men will not become thorough draftsmen in 
a lifetime. 


(308) J. F. 8., 
What is the heating 
boiler 54 inches diameter, 72 inches 
furnace, 26 inches diameter; 82 tubes, 
inches diameter? A.—You have not given 
sufficient data for us to compute the heating 
surface accurately, but we should estimate 
it at 260 square feet. 2. Will the boiler 
drive two engines, 7x20 inches, to turn one 
10-foot paddle-wheel 36 times per minute? 
What is the  horse-power of the en- 
gine and boiler? A.—Assuming the boiler 
pressure to be 100 pounds per square inch, 
the boiler will be large enough to drive the 


., asks: 
Scotch 

long; 
9 


~ 


Silver Springs, Fla 
surface of a 


two engines. The horse-power of the two 
engines, under the foregoing conditions, 


we should estimate at 14 I. H. P.; and the 
horse-power of the boiler, allowing 15 square 
feet of heating surface per horse-power, we 
should estimate at about 17 horse-power. 
We cannot say whether the engines are large 
enough for the wheel, as you have not given 
sufficient data. 


(309) G. M. F., Winona, Me., writes: I 
have a boiler 48 inches diameter with two 
16-inch flues, seams single-riveted lap on? 
The largest hole, excepting the manhole, i 
any part of the boiler is 25 inches Sansur, 
which is used for the steam pipe. The boiler 
is quite old. There are no leaks of any 
kind, and the metal seems to be as tough as 
any I have ever worked. What pressure do 
you think safe for this boiler to carry? 
A.—You have not given us the thickness of 
the sheets, and, even if you had, we would 
not attempt to state the safe steam pressure 
which the boiler can carry. Old _ boilers 
should be thoroughly examined before they 
are used, and the steam pressure fixed to suit 
the conditions of the boiler. Our advice is, 
not to use the boiler until a competent. per- 
son has examined it. What kind of 
safety valves do you consider the best? A,— 
We should use a pop safety valve; of these, 
there are several kinds on the market. 


(310) A. S., Warren, Mass., 
tend to build a boat 16 feet long, 4 feet 
beam, 2 feet deep, of steel ,4, of an inch 
thick. Do you think the steel is thick 
enough? A.—We prefer to use steel ;; of 
an inch thick. 2. 


1S 


) 
ws 


writes: I in- 


Do you think the boat 
can be built without any special machinery ? 
A.—You will not peed any special machines, 
but you will need suitable formers and hand 
tools, and, above all, an experience in build- 
ing boats. 8. Would you use lap-riveted 
joints, or would you butt the _= of the 
sheets? A.—We should use lap-riveted 
joints for the longitudinal seams, and run 


the plates the whole length of boat. 4. I 
want to use a 24x38 inch engine ; is it large 
enough for the boat? A.—Yes, 4. What 
should be the size of the boiler? A.—We 


should advise you to use a safety water tube 
boiler, of which there are several in the 
market, Nearly all boilers of this class are 





patented, and therefore you cannot make 
one yourself. Write to any of the makers 
of these boilers, and they will furnish you 
one of the suitable size. 


(811) W. H. T., Ludington, Mich., writes: 
Please give me a rule for finding the rate of 
increase between the circumference of a 
circle and a line tangent to it. For instance, 
let the radius of the circle in the accompany 
ing figure be four inches, what will be the 
length of the lines la, 24 and 8e drawn per- 
pendicular to the tangent, and terminating 
in the circumference? A.—First find the 
lengths of the lines drawn from the diameter 
parallel to the tangent to the circumference. 
Thus, let A be the center of the circle, and 
A da diameter drawn parallel to the tangent 
04; ¢,a point on the circumference; ., the 
horizontal distance from ¢ to the axis A Y 

this axis is drawn perpendicular to the axis 
A X through the center A ; it is required to 
find the distance y. For finding 7 we have the 
equation y= 4/7*—2*, in which 7 isthe radius, 
and is, in this example, equal to four inches, 
Let a be 3 inches. Now substituting for the 
symbols their values we have y = 4/4° —3?; 
performing the operation as indicated, we 
have y= 4/16—9=7/7% 2.64 inches, 
The same equation will also determine the 
distance from any other point on the circum 
ference to the axis AX; but in applying 
this equation we must remember that. and 
y are the coordinates of the given point. 
Thus, for instance, let it be required to find 























the distance from the point / to the axis 
A X,; now in applying the equation we 
pplymn | 
‘lo 1 2 3 4 
= 
eo 
N 
> \ 
_ 
} | 
o ! _jd_, 
A Se ee x 
te w 
must remember that 2 is equal to the dis- 
tance A and y is equal to the distance 
bb’; if Ab is two inches, then 
es rp? — 7? — A 42 — 93 
a/ 12 = 3.46 inches. Hence if 

wv = O then y 4, 

@ = 1 then y 3.87, 

z= 2then y — 38.46, 

x 3 then y 2.64, 

x—4theny 0. 


After the values of y have been determined 
lengths of 


we can easily tind the la, 2h, 3e, 
by simply subtracting the corresponding 
values of y from the radius; in this example 


we have, 


1 a2 = 4 — 3 87 = 0.13, 
96—-4— 3.46 — 0.54, 
3¢ = 4— 2.64 1.36. 

(812) J. S., Newark, N. J., writes: Iam 


anxious to know the rule for determining the 
area of a safety valve for any kind of boiler. 
For instance, what should be the area of 

safety valve for a boiler 48 inches diameter, 
20 feet in length, sixty tubes 3 inches di: am- 
eter, and 21.75 square feet of grate surface 

A.—There are many rules for finding the 
area of a safety valve, but the grate surface 
seems to be, all things considered, the best 
unit of measurement for determining the 
size of safety valves. The rules given by 
the Board of Supervising Inspectors of Steam 
Vessels are easily remembered, and the satety 
valves proportioned by these rules will be 
ample in size for any requirements. These 
rules are as follows: Lever safety valves to 
be attached to marine boilers shall have an 
area of not less than one square inch to two 
square feet of grate surface in the boiler, 
and the seats of all such safety valves shall 


have an angle of inclination of 45 degrees to 
the center line of their axis. The valves 
shall be so arranged that each boiler shall 


have one separate safety valve, unless the 
arrangement is such as to preclude the possi 
bility of shutting off the communication of 


any boiler with the safety valve or valves 
employed. This arrangement shall also 


apply 'o lock-up safety valves when they are 
employed. Any spring-loaded safety valves 
constructed so as to give an increased lift by 
the operation of steam, after being raised 
from their seats, or any spring-loaded safety 
valve constructed in any other manner, or so 
as to give an effective area equal to that of 


the aforementioned spring-loaded — safety 
valve, may be used in lieu of the common 


lever-weighted valve on all boilers, on steam- 
vessels, and all such spring-loaded safety 
valves shall be required to have an area of 
not Jess than one square inch to three square 
feet of grate surface of the boiler, and each 
spring-loaded valve shall be supplied with a 





lever that will raise the 
distance of 
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Be 


ing to these rules, the area of the opening of 


a 


grate surface of 21.75 square feet should be 


21.75 sy P 
. 10.87 square inches; the correspond 
ing diameter is nearly 83 inches. For a 
spring-loaded safety valve the area of the 
a: ie 
* wi, ) ~ ~ ° 
opening should be wh. 7.25 square ins.; 
bs » 
» 
the corresponding diameter is nearly 3, 
inches. 





valve from its seat a 
not less than that equa! to one- 
ghth the diameter of the valve opening, and 
1e seats of all such safety valves shall have 


1eir axis of 45 degrees. But in no case 
all any spring-loaded safety valve be used 


lieu of the lever-weighted safety valve, 
ithout first having been approved by the 
yard of Supervising Inspectors. Accord- 


lever safety valve for a boiler having a 
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iperintendent of the late De Lamater Iron Works, 

same patterns and designs as before, adapted 








to each vessel. 
ing Engineer 
ete. 


Consulting Expert and Construct- 
Estimates on machinery, damages, 
Air ice machines. 


“Binders” for the Americ an Machinist. Two 
styles, the “Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

“New Handy,” mailed at 5Jc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 


ee ator Practice and Steam Engine Economy.” 
By F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 


practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 58 


East 10th st., New York. 











Fla., 


Pensacola, 
factory. 


will have a $100,000 fertilizer 


It is stated that an ice factory will be erected at 
Hot Springs, Ark. 

The Gage Lyons Ice Co., 
a 25-ton ice machine. 

W. P. Martin, J 
mill at Kilgore, 


of Mobile, Ala., will add 


r., Will erect 
Texas, 


a saw and planing- 

The Atlanta (Ga.) Glass Company will issue $50, 
000 bonds to enlarge works. 

C, M. Johnson's sash and door factory at Tacoma, 
Wash., was recently burned. 

The carriage factory of E. D. Meadimber, Omaha, 
Neb., was recently destroyed by fire. 

The sum of $10,000 has been subscribed to estab- 
lish a shoe factory N.C. 

The Blacksburg (S 
will erect plant. 


at Greensboro, 
C.) Machine and 
Capital stock, $10,000. 


Tron Works 


The Crescent City Iee Company will add a 35-ton 
ice machine to its plat at New Orleans, La. 

The Avondale Ice Factory, of Birmingham, 
will add a 20-ton ice machine to its factory. 

The Iron Works Co., of Batesville, 
Ark., will add a foundry to its machine shop. 


Ala., 


Jatesville 


A Philadelphia company will build a rolling-mill 
and bolt, nut and rivet plant at Rudford, V 


The Reymann Brewing Co., of Wheeling, W. Va., 
will, it is reported, put in a 50-ton ice machine. 


The Lexington (Ky.) Brick Co. will probably put 
in machinery for the manufacture of fire-brick. 

The 
Tallahassee, 


Enterprising 
Fla., 

H. Ellerbee 
Bronwood, 


Manufacturing Company, 


will erect a large planing-mill. 


at 


will ereet a steam cotton gin at 
. to be completed by September 1. 
Itis stated that J. F. Loomis is negotiating for 
the establishment of an ice factory at Goforth, Ky. 
The Moritor Plow Works, Minn., 
were recently destroyed by of 
$115,000. 


Ga 


Minneapolis, 


fire, at a loss 


The Gorrie Ice Co., of Savannah, Ga., will increase 
the capacity of its factory by adding a 35-ton ice 


machine, 


It is stated 


that steel car-wheel works, a steel 

plant and cement works will be established at 
Glasgow, Va. 

The Chester (Pa.) Rolling-mill Company have 


voted to increase 
to $1,000,000. 


their capital stock from $600,000 


Henry MeGurren, of Chicago, Tl., and others have 


made a proposition to construct the gas-works at 


Hot Springs, Ark 

The Farmers’ Alliance, of Pensacola, Fla., will 
establish a fertilizer factory. S. S. Harvey, of 
Molino, is interested 


It is stated that a stock company has been organ 
ized, to erect a $25,000 ice factory 
nery, at Winston, N. C. 


and fruit can 
Barry Coleman and others, of St. Louis, Mo., are 
reported as about to build a $150,000 rolling-mill in 
South Pittsburgh, Tenn. 


The Deuravant Cotton Manufacturing Compang, 
of Morganton, N. C., contemplates doubling the 
capacity of its cotton-mill. 
Ice Company 
or winter, 
factory at Knoxville, 


The Crystal 
coming fall 


this 
machine to its 


intends adding, 
a25-ton ice 


Tenn. 

McCrocklin & 
hour corn-mill 
also three 


Co, will add a forty-bushels-per- 
to their flour-mill, at Taylorsville 
Ky., sets of rolls. 

A $100,000 stock company is reported as being or- 
ganized at Orangeburg, 8. C., 
tory, 


to erect a cotton fac- 


cotton gin, grist-mill, ete. 


The Raleigh (N. C.) Cotton-mills will, it re- 
ported, issue $50,000 of bonds to complete and put 
in operation their cotton factory. 


Is 


Fite & Boston are rebuilding their planing-mill 
and dry-kiln reported as burned at Ga, 
Their saw-mill was not destroyed, 


Resaca, 


jalcom & Iurst are erecting an ice factory at St. 
Fla., with ten tons daily capacity, and 
will include in it their cold-storage plant. 


Petersburg, 


The W. C, Stevenson 
Mass., manufacturers of 
two-story addition to their mill, 


Company, 
bobbins, 


of Pittsfield, 
are to erect a 
34x75 feet. 


The Cummings Iron Works, at Hammond, Ind., 
have been purchased by a syndicate, who, it is said, 


will increase the plant and employ 500 hands. 
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The Cummings Iron Works, at Hammond, [nd., 
have been purchased by a syndicate, who, it is 
said, will increase the plant and employ 500 hands. 

W. M. Neal is corresponding with a London, 
England, capitalist, with a view to securing the 
location of a $1,000,000 cotton-mill in Helena, Ark. 

The 8. R. Smyth and Laughlin Company, of Pitts 
burgh, Pa., have the contract to build a first-class 
plant for the Youngstown, (O.) Rolling-mill Com- 
pany 

The Hilliker-Krebs Building and Manufacturing 
Co., of Bessemer, Ala., bas contract for erection of 
a machine shop for the Bessemer Pipe Works, 67x 
140 feet. 

Wight, Welosky & Brown and B. F. Wilder have, 
it is reported, purchased three acres of land in East 
Albany, and will erect a fertilizer factory at Al- 
bany, Ga. 

The Ross-Mehan Brake Shoe Foundry Company, 
of Chattanooga, Tenn., will, it is reported, add a 
$50,000 malleable-iron plant to its foundry and ma- 
chine shops 

It is rumored that anew paper-mill is thought of 
at Mittineague, Mass., to be located between the 
two Agawam paper-mills, and under the same 
management. 

The Macon Gas Light & Water Co., of Macon, Ga., 
will increase its water supply 300,000 gallons at 
once, and will further increase 3,000,000 gallons as 
rapidly as possible. 

The McGuire Machinery Company, Chicago, has 
been incorporated, to manufacture machinery; cap 
ital, $22,000; incorporators, H. McGuire, O. P. Hur- 
ford, John Hoinsen. 

The Brainard Milling Machine Company, of Hyde 
Park, is increasing its facilities by the addition of a 
shop 100x40,a new office and vault for the safe 
keeping of drawings, plans, etc. 

The Morgan Iron Works will build, within the 
next few months, foundry, machine shops, sash, 
door and blind factory, and genera! woodworking 
establishment, at Spartanburg, 8. C. 

The pipe-works lately mentioned as to be built at 
Bessemer, Pittsburgh district, will be operated by 
the Howard-Harrison Iron Company, which is to be 
organized with a capital stock of $500,000. 

The Kansas City and Mexican Transportation 
Company (East St. Louis) has been incorporated, to 
build railroad cars; capital, $500,000; incorporators, 
A.J. Morris, Henry E. Mills, Herman Ralf. 

Philadelphia and New York capitalists have or- 
ganized the Richmond (Va.) Tube Works, and will 
establish a large plant, with $500,000 capital. Rich- 
land is on the Norfolk & Western Railroad. 

The Cinelair Sugar Factory at Brusly Landing, 
La., is improving its works by erecting hot-room 
building, 100x120 feet, two stories high, and adding 
four (6x20 feet) Murphy furnaces and boilers. 


The Decatur Ice Co., of Decatur, Ala., will at 
once Increase capital to $30,000, and add a 15-ton 
ice machine to its plant. Work on building—which 
will be of brick—will be commenced at once. 


The Columbia Iron and Steel Company, among 
other improvements, is adding two soaking pits to 
its plant at Uniontown, Pa., which will increase the 
capacity of the bessemer department 25 per cent. 


The Spaulding Iron Works, at Brilliant, Ohio, 
was offered a second time at public sale on Tues- 
day last, but there was no buyer. The mill was 
appraised at $133,000, and was offered for $88,667. 


The Belfont Iron Works Company and the Kelly 
Nail and Iron Company, both of Ironton, Ohio, 
have definitely decided to erect a steel plant. 
Work on it will probably be commenced in a short 
time. 


The Marbie City Electric Light Company, of Rut- 
land, Vt., is to be reorganized, a new company 
being formed, with a capital of $25,000, to be known 
as the Marble City Electric Light and Power Com- 
party. 


It is reported that the Cramps Ship and Engine 
Building Company have increased their capital 
stock to $8,500,000 for the purpose estab- 
lishing an immense shipbuilding plant at Philadel- 
phia. 


The National Electric Ice Machine Company 
(Chicago) has been organized, to manufacture ice 
and ice machines; capital, $1,000,000; incorporators, 
Frank K. Beggs, William M. McEwen, Grover E. 
Walter. 


of 


The Ludlow Manufacturing Company, Ludlow, 
Mass ,are moving the machinery from the old stone 
mills into the new mill. The next move will be to 
pull down the old mills and erect new buildings on 
the site. 


The Murphy & Potts Manufacturing Company, 
Chicago, has been organized, to manufacture 
plumbers’ materials; capital, $50,000; incorpora 
tors, George W. Murphy, Thomas W. Potts, Jesse 
D. Frost. 


It is stated that arrangements are about com- 
pleted for the erection of a large cotton-mill in 
South Dallas, Tex., and another on the property 
of the Dallas Manufacturers’ Aid Improvement 
Company, 


The Universal Electric Construction Company 


(Chicago) has been organized to manufacture and 
sell electrical machinery; capital, $500,000; incer- 


porators, Charles M. Peale, Edwin Brainard and 
Frederick H. Wood 
A branch factory of the South Boston 


Works will be established at Middlesborough, Ky., 





Iron | 


for the manufacture of heavy ordnance, pneumatic 
gun carriages, chilled steel products and heavy 
armor for the Government. 

The George L. Thompson Manufacturing Com- 
pany. Chicago, has been organized, to manufacture 
machinery, hardware and novelties; capital, $25.- 
000; incorporators, George L. Thompson, David M. 
Mills, William Henry Gorman, 

The Bessemer (Ala.) Machine and Foundry Co. 
has been incorporated. The capital stock is $100,- 
000, with privilege to increase to $250,000. The in- 
corporators are J. P. and G. W. Beggs, of Bessemer, 
and J. E. Lee, of Quitman, Ga. 

The Pond Engineering Company, of St. Louis, 
write us that in order to handle their increasing 
business in Texas and on the Pacific coast to better 
advaniage, they have opened an office at Dallas, 
Tex., and one at Seattle, Wash. 

The Apollo (Pa.) Iron and Steel Company is build- 
ing a new 24-inch mill at Apollo, and will, probably 
in about a month, erect a second one. With the 
addition of the two mills the product will be in- 
creased about 40@ tons per month. 


The Borden Stationery Company, of Adams, 
Mass., have decided to move their entire works to 
Fairfield, Mass. A building, 50x150 feet, is to be 
built for the company’s occupancy, adjoining the 
mill of the Fairfield Paper Company. 

The Hardy High-speed Engine Company, of Chi- 
cago, has been incorporated, to manufacture and 
deal in steam engines and other machinery; capi- 
tal, $100,0C0; incorporators, Mark P. Leonard, Mal- 
colm N. Owen and Lewis G. Blossom. 

Fraser & Chalmers, of Chicago, have taken out 
the requisite permits for the erection of new two 
and four-story foundries on West Twelfth street, 
to cost $150,000, and a one-story boiler shop on 
Washtenaw avenue, to cost $80,000. 

R. D. Frayser, William Katzenberger, Albert 
Seessel and others have incorporated the Consum- 
ers’ Mutual Ice and Cold Storage Company, to 
erect an ice factory and cold-storage warehouse, at 
Memphis, Tenn. The capital stock is $150,000. 

It is stated upon pretty fair authority that the 
Columbia Iron and Steel Company, and the Penn- 
sylvania Construction Company, of Uniontown, 
’a., have been sold to an English syndicate. No 
change will be made in the operations of the plant. 

The Lebanon (Pa.) Iron Company has just put in 
operation a twelve-inch bar-mill, built by the Lewis 
Foundry and Machine Company, of Pittsburgh. It 
is equipped with two Stubblebine gas-heating fur- 
naces, and is placed in a new addition of 100x300 
feet. 

A. J. Lyman, the National Electric Manufactur- 
ing and Construction Company, J. E. Dickerson 
and others, have incorporated the People’s Light, 
Heat and Power Company, to erect an electric light 
and power plant, etc., at Asheville, N.C. The cap- 
ital stock is $50,000. 

The Standard Chemical Company, whose works 
are on Staten Island Sound at Traunley Point, N. 
J., are about to double the capacity of their plant. 
The company have purchased 24% miles of water- 
front, and when the improvements are completed 
will give employment to 400 men. 


The transfers have been made of nearly forty 
acres of land south of the Calumet Iron and Steel 
Company's mills at Cummings, Ill; cost, $385,000. 
The purchasers are Washburn, Moen & Co., wire 
manufacturers. Several hundred thousand dollars 
will be expended on the improvements. 


The plant of the Lookout Kolling-mill, which is 
shortly to be removed from Chattanooga, Tenn., to 
New England City, Ga., will be considerably en- 
larged, and several extra trains of rolls, additional 
engines for driving them, more puddling and heat- 
ing furnaces and a large machine shop will be 
added. 


One of the new enterprises at St. Louis is the St. 
Louis Steel Foundry Company, whose works are 
located at East St. Louis. The foundry is 150x120 
feet, and it is thought that a force of sixty men 
will soon be required. The company is able to turn 
out castings up to 1,500 pounds in weight of cruci- 
ble steel. 


The Crescent Soda and Salt Co., of Cloverport, 
Ky., has been incorporated with $1,000,000 capital 
stock, and will either erect works at Cloverport or 
Brandenburg for manufacture of soda ash on a 
large scale. The works are to be completed in 
four months. Bennett H. Young, of Louisville, is 
president. 


that 


Co. 


It is stated the Jacksonville Mining and 
Manufacturing has completed negotiations 
with eastern and foreign capitalists for the building 
of large steel works, to include rolling-mill, steel 
mill, ete., at Tredegar, Ark. The company which 
proposes erecting the plant also intends construct- 
ing a system of water-works. 


William Tod & Company, of Youngstown, Ohid, 
are building two compound non-condensing en- 
gines—one of 100 H. P. and one of 200 H. P.—for the 
Youngstown Electric Light Company. They are 
of the tandem type, and with cylinders 8 and 15x15 
and 12 and 21x21. The automatic governor used 
on these engines is a governor of their own design. 


The machine works of Joseph C. Todd, Paterson, 
N. J., were recently destroyed by fire, entailing a 
loss of about $150,000, and throwing 160 men out of 
employment. It is understood that the works will 
rebuilt at once. These were the principal 
works in the United States where hemp and rope 
machinery was made, a good deal of which was ex- 
ported. 


be 


Mr. W. H. Ermentrout has broken ground for the 
erection of a three-story brick machine shop at 
Reading, Pa., in which he intends to do general re- 
pair work, and also manufacture several special- 
ties, such as valve-motion models, tube-cutters, a 
patent ratchet, etc. Mr. Ermentrout writes that he 
hopes to have the building under roof by the 1st of 
September. 


A new bucket to be used in connection with ex- 
cavators and dredges, and for handling coal, has 
been invented by McBride Bros., of Philadelphia, 
and is to be seen in operation at McBride’s wharf, 
Port Richmond, Philadelphia. It is self-filling and 
selt-dumping, and, it is claimed, has numerous ad- 
vantages over those now in use. A company is to 
be organized to introduce it. 

The new plant of the Greensburg Steel Co., 
located at Huff Station, Pa., is now in operation. 
The plant contains a single and a double heating 
furnace, one welding furnace and a 24-pot crucible 
furnace, and is equipped with a 600-pound and 
1,200-pound hammer. The firm manufactures tool 
steel exclusively, and when in full operation will 
turn out about three tons per day. 


The extensive steel plant which is to be erected 
at Jacksonville, Alabama, will cover twenty acres 
of ground, and when all departments of the plant 
are in full operation it will give employment to 
more than 3,000 people. Steel is not alone to be 
manufactured; the entire product of the great en- 
terprise will be converted into plows, hoes, ham- 
mers, hatchets, and all kinds of useful implements. 


J. H. Coram is erecting a fine brick building on 
the site of the recent Western avenue fire at Lowell, 
Mass., to be used exclusively for manufacturing 
purposes. The building will be four stories high, 
130x75 feet. A separate building will be erected for 
boilers and engine, which will be made as nearly 
fireproof as possible. The building will be thor- 
oughly equipped with sprinklers and fire extin- 
guishers. 


The Hudson River Water Power and Paper Com- 
pany, at Mechaniecville, N. Y., of which Timothy 
Merrick, of Holyoke, is president, will, within two 
months, begin the erection of a new pulp-mill and a 
paper-mill for the manufacture of sulphite pulp 
and paper. The plant will be located near the pres 
ent works. This company is composed largely of 
Hart‘ord (Conn.) capitalists, and has been doing a 
large business. The present plant turns out dry 
and wet chemical fiber. 


A large force of hands is now employed in the 
mills of the Ray Woolen Company, North Belling- 
ham, Mass., in tearing out portions of the old equip- 
ment, to be replaced by the latest modern machin- 
ery. None of the machinery has been in use over 
ten years, but constant use during that time has 
rendered it incapable of producing the best results. 
Parties from Pittsburgh are at the mills, engaged in 
putting in an electric light plant of 30 horse-power 
for use in the mills and print works. 


The Pottsville Bridge Company is a new concern, 
organized to carry on a bridge-building business at 
the works of the Pottsville Iron and Steel Com- 
pany. The president is William Atkins, treasurer 
and superintendent of the Pottsville Iron and Steel 
Company; vice-president and engineer, H. L. Forte: 
treasurer, John M. Callan, secretary of the Potts- 
ville Iron and Steel Company. The main office of 
the company will be 426 South Fourth street, Phila- 
delphia, and the works at Pottsville, Pa. 


A new company, known asthe American Brass 
and Rivet Company, has just been organized at 
Westfield, Mass., in connection with the firm of 
Williams & Van Duesen, manufacturers of whip 
buttons, ferrules, etc. The capital stock is $50,000 
Subscribers to the $40,000 for buying the plant of 
the Westfield Plate Company at Thompsonville, 
Conn.,a deal recently fallen through, are to inves 
tigate another manufacturing enterprise for the 
purpose of taking stock init, and securing its re- 
moval to Westfield. 


There have been several rumors during the past 
week of new factory buildings to be erected in 
Framingham, Mass. One is that a new shoe factory 
is to be built, 300x45 feet, three stories high, on land 
in Waverly street, the building to be occupied by 
a Spencer or Brookfield firm. An old story is that 
the Para Rubber Works are to be enlarged, so that 
different kinds of hard rubber goods could be man- 
ufactured. It has also been stated that the 
Marston Bed Factory was to be doubled in size. 
Inquiry at the factory shows that more room will 
soon be needed. 


The Aerated Fuel Company’s system has recently 
been placed in the works of the Keystone Watch 
Case Company, 19th and Brown streets, Philadel 
phia, Pa., for melting brass, copper and other met 
als in crucibles, and also for annealing and other 
lines of work. In melting metals in crucibles it is 
found that the melts can be obtained in considera 
bly shorter time than with a coal fire, besides the 
other advantages attendant on oil fuel. W. 8. Col 
lins, licensee of this system in the eastern part of 
the middle States, has recently removed his office 
from 171 Broadway to 814 Temple Court, New 
York. 

‘The scheme for putting up a building in Hartford, 
Conn., for furnishing quarters and power to small 
manufacturers, has gone into effect, and a big shop 
will soon be erected on Capitol avenue. Successful 
manufacturers are handling the movement, and a 
company has been organized, with a capital of 
$100,000. A site of three acres has been purchased, 
and itis proposed to erect a building 50x350 feet, 
three stories high, room being left for an additional 





building of about equal size. The structure will be 





furnished with every modern improvement, and it 
is estimated that it will cost, without the land, a 
little over $50,000; with the land about $70,000. 

The old Phoenix Mill property, at Shirley, Mass., 
two years ago was purchased by the Samson Cord- 
age Company, of Boston. J. P. Tolman, of Newton, 
is president and manager; 8S. W. Longley, clerk and 
superintendent. The company manufactures sev- 
eral varieties of braided cord, of cotton, hemp and 
linen. The cords are braided with fifteen strands, 
each strand locking four others at each stitch, mak- 
ing a hard, smooth surface. For several months 
past they have been crowded with orders, and 
have added machinery and help to fill them. They 
now employ over one hundred hands, and plans 
are now being made to double the mill’s present 
size. 

A new industrial concern, with Westfield, Mass., 
men among its leading stockholders and managers, 
has just been formed, under the corporate name of 
the Gas, Heat and Power Company, with a capital 
stock of $500,000, to manufacture machines and 
build retorts for the production of illuminating 
gas from crude petroleum for lighting, heating and 
power. An experimental retort has been in opera- 
tion for some time at Portland, Me., and proved so 
successful that capitalists have taken hold of it 
The corporation is chartered under Maine laws, 
and at the meeting for organization last week. A. 
D. Warren, of Worcester, was chosen president, 
and W. P. Warren, of Westfield, treasurer. 


D.H. & A. B. Tower, of Holyoke, Mass., have com- 
pleted plans for the new pulp-mill of the Manufac- 
turing Investment Company at Madison, Me. They 
show a mill of a capacity of forty tons pulp per day, 
but only enough of the building will be built this sea- 
son to turn out twenty tons per day. An idea of 
the size of the mill may be arrived at by thestate- 
ment that it will be overa half mile around the 
foundations. It will require 351,000 feet of plank 
to plank in the roofs. The dimensions of the sey- 
eral rooms will be as follows: Wood-preparing- 


room, 138x135 feet; wheel-room, 166x155; digest- 
house, 243x68; washing-room, 218x74; machine- 


room, 162x80; length of building, 630 feet; upwards 
of 5,000,000 of bricks will go into the build of the 
mill. The building is to be started at once, and the 
coof must be on before fall. It is to be of brick 
and hard pine wholly. 


The foundry of the Atherton Machine Company, 
Lowell, Mass., was recently burned. It covered 
about 11,000 square feet, was isolated from the other 
buildings, and caught probably from the furnace. 
The building was a one-story brick structure, with 
a wooden roof. The fire was confined to the foun- 
dry; the property destroyed, beside the building, 
consisted of the furnaces, patterns and flasks. The 
treasurer, A. A Coburn, stated that the insurance 
is in a blanket policy written by the Manufacturers 
Mutual Company, but that the loss on building and 
contents may be in the neighborhood of $28,000. 
The fire will not greatly interfere with orders, as 
most of the patterns were stored in another build- 
ing, and many in use were saved. The coal sheds 
with a couple of car-loads of coke, adjoining the 
foundry, were also burned. Mr. Coburn has al- 
ready taken steps to secure plans for a new foundry 
to take the place of the one destroyed. The new 
building will be of brick with an iron roof, and 
will be more compact than was the building de- 
stroyed. The building formerly used to clean the 
castings in will be cleared and converted intoa 
temporary foundry, and ten men will be pouring 
metal there to-day. A number of patterns of work 
ordered by Lowell corporations and others were 
lost in the fire, making a very aggravating loss. 


A special to the Boston Daily Advertiser says: The 
new pulp and paper plant that is being erected at 
Lisbon Falls by Maine and New York capitalists 
will be one of the largest in the country. The 
work is well under way and the company will en- 
deavorto begin business in November. The build- 
ings are all one-story with monitor roof; the di- 
gestor building, however, has three floors. The 
paper-mill is 208x108 feet, machine-room building 
100x49 feet, boiler-house 71x41 feet, digestor-build- 
ing 77x40 feet, wood-room 84x46 feet, and chemical- 
room 74x6! feet, all built of brick. A chimney 119 
feet will furnish draught for several engines of 725 
horse-power. The pulp will be made by the sul- 
phite process,and a large amount of heavy ma- 
chinery is now being made for the plant. Two 
clippers, each weighing two tons, are now being 
built at Fitchburg. These machines will clip 
twenty-five cords a day, and run about 800 revolu- 
tions a minute. The four digestors are now being 
built at the Bath Iron Works, and each will weigh 
45 tons when completed and in position. 
Costly machinery has been purchased for the 
chemical-room. A three-cylinder pulp machine, to 
cost $3,500, will be put in. For the paper-mill, six 
1,000 pound Horne and two Jordan engines have 
been ordered. Two paper-machines, costing 
$20,000, will also be put in. The pulp-mill will have 
a capacity of about 12 tons of dry pulp per day. 
This will be used in the paper-mill for the manu- 
facture of fine book and envelope paper, and 
about 15 tons will be turned out daily. All the 
pulp made will not be used at first by the paper- 
mill, but part of it will be shipped to market. 
It is stated that the company proposes to have 
things so arranged that twenty-four hours from 
the time a spruce log is put in at oneend of the 
mill it will be packed in the freight cars at the 
other end in the form of book paper. The prepara- 
tion of the acids and the cooking of the wood in 
the digestors, as performed in this plant, will be 
new and important steps in the sulphite process. 
Five waterwheels will be put in, with an aggregate 
of 720 horse-power. 
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Force, Motion and Work. 


By PEpDRo. 


FOURTEENTH PAPER. 


COMPOSITION AND RESOLUTION OF FORCES. 


In the seventh paper we studied the com- 
position and resolution of motion. We have 
seen that any two component motions may | 
be represented by the sides of a parallelo- 
gram, both in direction and magnitude, and 
that the diagonal of the parallelogram repre- | 
sents the resultant motion in direction and 
magnitude. In the tenth and twelfth papers 
we have seen that the static and dynamic 
forces of a body are both proportional to 
the velocity imparted to it; hence we con- | 
clude that they can be represented, com-| 
posed and resolved in the same manner as 
motion. 


E 














Fig. 44 


If, in Fig. 44, A BCU Disa parallelogram 
of motion, A Band A C being the com- 
ponent velocities, and ‘A D the resultant, 
then, by increasing or decreasing these in 
the ratio of the velocity to the force, as A EZ, 
AFand AG,or AH, ATI and A J, the 
diagram becomes a parallelogram of forces 
—static or dynamic. 

This can be easily proved by assuming a 
body of any weight, 7, to be acted on by 
three forces or pressures, imparting so many 
different velocities to it. From Equation 48, 
twelfth paper, we have for the three dynamic 
forces 


F, = w Vy 
g | 
1 Y | 
PF, = : g °. | 
» ._ 0 WV, | 

cy. = 7 

Dividing, we get 
EE Vs ona 2 = 


— F, A 
Now, if the parallelogram of velocities 
A BCD, in Fig. 44, represents the three 
velocities; viz.: V, = 4B; or CD, V, =| 
A CorB D and V; = A D, then we have 
+, 48 ere _AB 
F, BD A 
Now, making A E= F,, HG = F, and 
A G = F,, and substituting above, then we | 
have 


| 


| the belt is 30°. 
side of the belt is 200 pounds, and on the 
| slack side 66 pounds. 
| upon the bearings of the pulley? 


| unity; hence the number of units in the vol- 
ume (Fig. 34) is the same as the number of 
units in half the surface BC G I. 


Again, if we take the six rows of blocks 


in Fig. 31, and place them end to end, as in 
| Fig. 45, the same as we did in the case of 
|motion (sixth paper) we shall have a row 


of blocks, or number of units of dynamic 
force, which is the same asthe number of 
units in a straight line of the same length; 


| that is, the straight line, or the plane and the 


dynamic force, are numerically equal, but 
not physically. Hence we may represent 
dynamic forces by straight lines as long as 
we are seeking for their numerical values, 
their physical quality being borne in mind. 

To illustrate the principle of the composi- 
tion and resolution of forces, let us solve 
several examples: 

Exrample 1.—A_ belt (Fig. 46) drives a pul- 
ley, A. The angle between the two sides of 
The tension on the driving 


What is the pressure 


From the center A, of the pulley, draw 


|the lines A B and A C parallel to the sides 


of the belt respectively, and make A B 


| equal to 200 pounds, according to some con- 
| venient scale. 


Make A C = 66 pounds on 
the same scale, and complete the parallelo- 
gran ABCD. The diagonal A D gives 
the resulting pressure on the bearing, both 








Fig. 46 


D 


in direction and in amount. In this case it is 
259.3 + pounds acting at an angle of 7°, 19’ 
with the driving side of the belt. This is a 
parallelogram of static forces. 











AH AB AH AB All such problems can be solved mathe- 
EG ~ BD and AG ~AD matically, sometimes in less time, and always 

. more accurately than 
SEBEEDBEREDRE EERE SEEEE EME OO 2 el 
RECCEEEPEEE EERE EE EEE EEE i meter.” ‘Tor exon 
‘i —--y- a ears “ y— + aie 7 ee ple, in Fig. 46 we 
1 minute \ ' \ have, in the triangle 
Fig. 45. A B D, angles A D 

B+DAB = 30°. 

These cannot be true equations unless H G| By a trigonometrical formula we have 


is parallel to B D, and A @ parallel to or | 
coinciding with A D, so as to make A BD) 
and A #@ similar triangles. The same is | 
true of the triangles A CD and A F G;| 
hence A FE F'G@ is a parallelogram of dy- | 
namic forces, having its sides respectively | 
parallel to the parallelogram of velocities | 
ABCD. 

By the same process we can prove the| 
parallelogram of static forces A H IJ, by 
means of Equation 46, twelfth paper. | 


Hence | 
the principle of ‘‘composition and resolu- | 
tion” is general, whether it relates to mo- | 
tion, static or dynamic force. 

We see, then, that, although the real | 
geometrical equivalent of dynamic force | 
is a volume, it may be represented either 
by a plane, Equation 45, twelfth paper, 
or even a simple straight line but in either 
case the number expressing the value of the 
force is really the volume, and not the surface 
or the straight line. We can see that it may 
be represented by a plane, by Equation 45, 
twelfth paper, which has the form of an 
equation of a surface whose sides are w and 
V, because the thickness of the volume is 


/a vertical line. 


tan.4(A DB— DAB) = 
(A B — B D)tan. 4 (ADB+ DA B)_ 
AB+BD = 
134 tan. 15° 
266 
From which we get 
4(ADB—DA B)=7, 41’, also 
4(A DB+ DA B) = 15°. 
Adding and subtracting we get A D B = 
22°, 41’, and D A B= 7°, 19’. 
By trigonometry we also have 
A D_ sin. ABD 
A BX sin. A D B’ 
or the resultant 
A Bsin. A BD 
AD= "a. 1 D8 
259.3 + pounds. 
Example 2.—A beam (Fig. 47) is leaning 
against a wall, making an angle of 80° with 
A weight of 600 pounds 
is suspended from it. What is the direct 
compressive strain on the beam produced 
by the weight, and what is its bending 


_ 200 
~ gin. 


80° 


41’ 


sin. 


99 
Wh » 


| strain? 


From the point of suspension, A, draw an 
indefinite line A ( in the direction of the 
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beam, which is the direction of the com- 
pressive strain. Also draw the line A B at 
right angles to the beam; this is the direction 
of the bending strain. Now lay off A Din 











Fig. 47 


the direction of, and equal to the weight, 
600 pounds. From the point D draw DB 
and D (' respectively parallel to A C and 
A B, then will A B and AC be the compo- 
nent pressures, the resultant of which is the 
weight, A D. A Bis the bend- 


ing strain, and is equal to 300 y 

pounds, and the compressive y 

strain, A C, is 519.62 pounds. ; 
Mathematically AB = A D 


an, A DB 3 
600. & 4 = 300. pounds. 
AC=ADcs.CAD 
600 cos. 80 
This isan example of the resolu 


600. sin, 30° = ; 
-@): 
19.62 pounds: 


tion of static force. 

Hrample 3.—A ball, A, Fig. 
48, is falling with a dynamic 
force of 19,296 pounds at any 
given lime ; at the same time 
the wind pressure is causing it 
to move at right angles with its 
line of fall, with a dynamic 
force of 200 pounds. What is 
the resulting dynamic force? 

The resulting dynamic force A D, Fig. 
48, is the diagonal A D of the parallelogram, 
whose sides A C = 19,296. and A B = 200. 

Mathematically, A C =19,296., AB= DC 
= 200., and 
A D=/A C* 4D C® = 19,297.04 pounds. 
This is an example of the composition of 
dynamic force, 








‘et 


Fig. 48 


°ape 

It is a day of exceedingly low tempera 
ture, so to speak, when some new invention 
is not invented for the prevention of colli- 
sions on railroads. The latest is said to 
come from Austria, and it is seriously an- 
nounced that glass tubes project in front of 
the train, which, when broken by meeting 
an obstacle, cause an electric brake to be ap- 
plied. If you will notice, electricity always 
plays an important part in these matters. 
Every practical railroad man will see at 
once the beauty of the idea of having glass 
tubes projecting in front of the engine toa 
sufficient distance to enable the train to be 


stopped after the tubes come up against 
something. Now, perhaps things could be 


arranged so that, after each prevention of a 
collision in this way, the fragments of glass 
tube could be gathered up and used 
gauge glasses. 
idea. 


for 
We charge nothing for this 


at 


There have been many failures of boilers in 
the British navy under the operation of forced 
draught ; this is accounted for by the Chief 
Inspector of Machinery as follows : 

The intense heat in the combustion cham 
bers and tubes, generated by the ‘* blow-pipe ” 
action of the forced draught, quickly evapo 
rates the water in contact with the plates, 
and great quantities of steam are given off 
from them, The steam, in passing through 
the water, lifts it to some extent away 
from the plates, so that what is in contact 
with them is not water, but a mixture of 
water and steam, and while this is sufficient 
to prevent serious softening and bulging of 
the plates, it does not prevent so much over- 
heating as to make the tubes and stays give 
way under the strain. due to end-on expansion 
of the furnaces and tubes, 

The inspector advocates the use of larger 
boilers, that will supply full steam with a 
very low air pressure—equal to one-half inch 
of water 





11 
Steel Rivets. 


Mr. HI. C. Torrance, representing the Oliver 
Iron and Steel Works, read a communication 
at the meeting of the American Boiler Manu- 
facturers’ Association in New York, July 2, 
1890, in which he gave the following results 
of tests made by the United States Govern- 
ment of the shearing and tensile strength of 
forty-five steel The rivets were 
driven hot, and the shearing tests made in 
single shear: 


rivets. 


TENSILE TESTS. SHEARING TESTS, 





diameter 
diameter 


of specimen. 






square inch 


Number of. tests. 





4 Pa 

> oy 

<= = 

Inches. Pounds | Cent Inch. Pounds. 

624 51t 660 hg 41,800 9 
616 55,925 5g 57.963 6 
733 rt a4 6 
Th q 34 6 
869 56.370 7% 6 

1.118 56.510 Ig ST ATT 6 

1.246 55,390 30.60 1k4 49,004 6 


* These sets of rivets may have been hammered 
at a low heat, which would account for the abnor- 
mal results. Omitting these figures. the shearing 
strength averages 8.6 per cent. of the tensile 
strength. 


The Government requirements for the riv- 
ets used in boilers of the new cruisers are: 
The rivets for use in the longitudinal seams 
of boiler shells shall have from 58,000 to 67,- 
000 pounds tensile strength, with an elonga- 
tion of not less than 26 per cent. in 8 inches, 
and all others shall have a tensile strength of 
50,000 to 58,000 pounds, with an elongation 
of not less than 30 per cent. They shall be 
capable of being flattened out cold under the 
hammer to a thickness of one-half the diame- 
ter, and of being flattened out hot to a thick- 
ness of one-third the diameter, without show- 
ing cracks or flaws. The steel must be made 
by the open-hearth, or Clapp-Griffiths pro- 
cess, and must not contain more than .035 of 
one per cent. of phosphorus, nor more than 
.04 of one per cent. of sulphur. 

A lot of twenty successive tests of rivet 
steel of the low tensile strength quality, and 
twelve tests of the higher tensile strength, 
gave the following results: 


Low Steel. Higher. 
Tensile strength, Ibs 

per square inch... 51,230 to 54,100 
Elastic limit, Ibs. per 

square inch 31,050 to 33,190 
Elongation in & inch 

es, per cent...... 
Carbon, per cent. 
Phosphorus ..... 
Sulphur 


59.100 to 61,850 

32,080 to 33,070 

30.5 to 85.25 
Il to .14 


O27 to .029 
.033 to .035 


28.5 to 31.75 
.16 to .18 


.033 to .OB5 


As the safest steel rivets are those of the 
lowest tensile strength, since they are the 
least liable to become hardened and fracture 
by hammering, or to break from repeated 
concussive and vibratory strains to which 
they are subjected in practice, the low ten- 
sile strength rivet should in general be speci- 
fied for ordinary boiler work. For calcula- 
tions of the strength of riveted joints, the 
tensile strength may be taken as the average 
of the figures above given, or 52,665 pounds, 
and the shearing strength, according to the 
table of shearing tests, may be taken at 85.6 
per cent. of the tensile strength, or 45,081 
pounds; in round figures, 45,000 pounds per 
square inch, 

ee eee 


We have received a copy of a special con- 


sular report entitled, Files in) Spanish 
America, It seems that some American 
makers of files wished to know what pros- 


pect there might be for working up an ex- 
port trade with Spanish America, and to that 
end submitted to the Department of State a 
number of inquiries to be forwarded to con- 
We do 


not find in the report much encouragement 


suls, and to be answered by them. 


for American file makers in tbat quarter, 
There little demand in most sections 
for files of any kind, and most of those im 


secCINS 


ported are of English and German manufact- 
thought to be inferior 
so much cheaper that 


ure, Which, though 
to American files, are 
it would probably be diflicult to supplant 


them. 
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Ground has been broken at Fordham 
Heights for what is to be known Webb’s | 
Academy and Home for Shipbuilders. Wil- 
liam H. Webb was a famous American ship 
builder before the not only in 
this country, but in Europe as well—and he 
made a large fortune at Now 
has determined to spend a remarkably 


as 


war—famous 


the business, 
he 
generous part of this fortune in providing in- 
f all Ameri- 
natural and 


struction, free o cost, to young 
cans who have talent that 
who are desirous of learning the rudiments of 


shipbuilding and of marine engine building. 


way, 


Also to provide a home for aged and indi- 
gent shipbuilders and marine engine build- 
ers, and their The carrying of 
Mr. Webb’s plans will involve an expense of 
several million dollars, and will rank amongst 
the greatest benefactions in the world. 

RR 
A New Pipe Vise. 


wives, out 





The engraving on this page shows a new 
which is being introduced 
105 Fulton street, New 


so clearly shows its 


form of pipe vise, 
by Montgomery & Co., 
York. The engraving 
construction and method of operation, as to 
make an extended description unnecessary. 
As will be a turn of the short lever 
brings a blank portion of the screw next the 
bar, and leaves the 
that the vise may be adjusted to the pipe, 
when a reverse motion of the lever tightens 
it. Ratchet threads are used to avoid side 
thrust and unnecessary friction. It weighs 
15 Ibs., and will hold pipe from }" to 24” 
<= = 
It is said that many of the people who 
thought they were most bitterly opposed to 
the enactment of the Saturday half-holiday 


seen, 


threads disengaged, so 


law here in New York State, are now 
most heartily in favor of it, having found 


that its benefits are all that was claimed for 
it, while the objections turned out to be 
almost wholly imaginary. The old saw, re- 
garding the effect upen Jack of all work and 
no play, has more meaning than many are 
disposed to admit, until forced to do so. 


A | 


| Saturday half-holiday has been the rule in 


| Canada for years, and has worked well. Is 
‘our country and our labor so much less 
productive than that of Canada that we 
cannot give ourselves the weekly half-holi- 
day during the warmer months? 


R.R. ROUSE 
INVENTOR5 


A person of an observant turn of mind, 


who visits machine shops much, cannot fail | little noise. 
often to observe inappropriateness in the | 


placing of tools—large toels where small 
ones ought to be, and versa, certain 
tools so placed as to require unnecessary | 
handling of work in getting it to and from 
them, and in other ways unhandy. 

This is not generally from lack of skill in 
setting the tools in the first place, but from 
the necessity of adding tools not originally 


vice 


intended to be used—tools which it was not | 


expected would be required in the busi- | 
ness contemplated. But circumstances have | 
made it advisable to branch out in business | 
in directions not originally thought of, and 








| Stove, 





| to an explosion of the gasoline stove. 


tools for the purpose have been hurriedly 
placed in vacant spaces. There are shops— 
not a few of them—where this has been done, 
in which a large saving would be effected by a 
general pulling up and re-setting of tools, with 
the eternal idea of handiness in view. Mod- 
ern planning of the interior of a 
machine shop takes into considera- 
tion the least handling of material 
to bring about the desired end, and 
when an old shop, by continued ad- 
dition of tools not at first provided 
for, gets in an opposite condition, 
there are just as good reasons fora 
general re-arrangement as there is for 
spending a good deal of time in 
making the arrangement satisfactory 
in building a new shop. 
a 

A correspondent of the New York 
Tribune at Saint Etienne, France, 
writes of a remarkable gun invented 
by Mr. Paul Giffard. The charge 
is a single drop of a volatile liquid, 
which develops, by vaporizing, the 
necessary pressure to propel the 
bullet. This liquid is contained in 
a steel shell with a valve so arranged 
as to be opened and permit a drop to 
escape behind the projectile. The 





charges. There is no smoke, no 


| heating and fouling of the gun, and but very 


The correspondent’s story looks 
like a large one. 


me 


| About this time of year we expect to see many 
| accounts in the newspapers of fires and fatal 


| accidents, said to result from the explosions 
In this 
American 


| 
|of gasoline stoves, connection our 


contemporary, the Artisan, says: 


| ‘* There never was an explosion of a gasoline 


and there never can be one.” 
further, that there is a tendency among the 
callow youth who supply associated press 
| telegrams to ascribe every fire which takes 
in a house where there is such a stove, 
Some- 


It says, 


shell is said to contain three hundred | 


carelessness, the oil from these 
overflow and become 
ignited, when, of course, there is a fire, the 
| same as there would be if any other oil were 
spilled and ignited. But the stove will not 
explode. 


times, 
stoves 


by 
is allowed to 








Machinists’ Supplies and Iron. 


New York, August 2, 1890. 

Iron—American Pig—The market continues quiet, 
almost no new business being transacted. The 
leading furnaces are kept busy, however, on con- 
tracts, and there seems little anxiety to sell. So 
far as it seems possible to judge, prices seem likely 
to be well maintained throughout the year. 

Ww e quote Northern No. 1 Founary, $17 to $18; 
No. 2, $16 to $17. Southern No. 1, $17 to $17.25: No. 
1, Soft, $16.50 to $16.75; and No. 2, $16 to $16.25. 

Scotch Pig —The demand has been moderate. We 
quote Eglinton, $19.25 to $19.7 x 5; Dalmellington, $21 
to $21.50: Coltness, $23.50 to $24. 

Bar—The demand has been fairly good, and the 
market tirm. 

We quote C ommon, $1.85; Medium, $1.90; Refined, 
$1.95 to $2 for round iots on dock. 

Copper—The demand continues very active, and 
prices still show an upward tendency. especially for 
future deliveries. Ruling prices are 174c. to 17«e. 
for near-by deliveries, and 18c. for future delivery. 

Lead—The market has been very dull, and prices 
have fallen somewhat. being now at about 4.45c. 

Spelter—The demand has been moderate, but 
sellers have been firm. 

We quote ordinary brands of Western, 5.45c. to 


5.60c. Choice, 5.70c. to 5.75¢c. Refined, 6.75c. to 7c. 
Silesian, 7C. to 7.25e. 
Tin—The market has ruled dull, but steady, 


though there have been indications of weakening. 
Values range from 20.90c. to 21ce. 

Antimony—The supply of Regulus seems some- 
what limited, and prices have, therefore, been firm- 
ly held. We quote Hallett’s, 2lc. to 2144¢.: Cook- 
son’s, 2334c. to 24e. 

Lard Oil—The demand is moderate, and it is sell- 
ing at 49c. to 50c. for prime. 


* WANTED * 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 











} desires situation; three 
years’ experience. Address Box 54, AM. MACHINIST. 

Wanted—A foreman, to take charge of the forging 
department of bolt and nut works. Address, giving 
age, experience, salary expected, Bolts, Am. Macu. 


Wanted—A first-class draftsman for designing 
engine and general work. State age, salary and 
references. Robt. Wetherill & Co., Chester, Pa. 

Wanted—Mechanical draftsman; must be steady, 
rapid, and preferably a good penman. Address 
Post Office Drawer 5110, Boston, Mass. 

Foreman of a machine shop is open to an engage- 
ment; large experience in both heavy and small 
| work. J. H. B. Bryan, Chester, Pa. 


Mechanical draftsman 





BRADLEY 
HAMMERS 
and FORGES, 


The BEST HAMMERS in the WORLD 
RUN BY BELT. 


Ower 1500 In Use. 


Three Styles, 15 ‘Ib. to! to 500 Ib. Heads. 


Our FORGE or) heat irons fast enough to keep 
Hammers and men fully employed. 


Send for Catalogue and Prices. 


BRADLEY & COMPANY, Syracuse, N. Y. 
14 Warren St., NEW YORE. 98 Sudbury St., BOSTON. 


EXAMINATION OF LOCOMOTIVE ENGINEERS 


oo Tl 
SINCLATR’sS 
Locomotive Engine Running & Management. 
15th Edition, Price, $2.00, 
JOHN WILEY & SONS, 53 E. Tenth St., N. Y. 








THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2200 LN USE, 


ORIGINAL IMPROVED 


Raves Time, Saves Money, 


Three Sizes, ¢ 





NO PATTER ROOM COMPLETE WITHOUT THEM 
snd for circular. Mention this paper 


THE FOX MACHINE CO., GRAND RapPios, Micu. 


Patterns, 











87 MAIDEN LANE, 
NEW YORE 
GHITAGO, PHILADELPHIA, LORUGHL 


ae 


ASBESTOS CEME T FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JORNS MANUPACTURING Cl, 


87 Maiden Lane, NEW YORK. 
16” 





LATHF. 


BEAMAN & SMITH, 
PROVIDENCE, R. I. 

















93 Liberty St., 
NEW YORK. 


[#8 Federal St., 
BOSTON, 





STEAM 


DEANE STEAM PUMP CO., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 





Tools 





STEEL 


64 & 66 So, CLINTON ST., 
CHICAGO, ILLS. 


For Taps, Dies, Punches, Milling Cutters, 
Lathe and Planer Tools, Cold Chisels, Edged 


and Hardware of all kinds. 


CRESCENT STEEL CO., 


136 FIRST AVE., PITTSBURGH, PA. 


480 PEARL STREET, 
NEW YORK, WN. Y. 





Drill Presses, 
Saws. Machinists’ 
on trial. 





Improved Screw Cutting 
Foot and Power 
Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’l Agents, 


LATHES 


Tools and Supplies. Lathes 








TOBIN 
BRONZE 


Send for Circular. 


Rods for pomes and bolts. 
for pump 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Tensile Strength upwards of 79,000 ¢bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Yacht shafting. Rolled sheets and plates 
inings and condenser tube sheets, &c. Spring wire. 


Sole Manufacturers, 


NEW YORK. 





IMPROVED 


CUTTING-OFF MACHIAES, 


Sizes, 24”, 4” ; 
MADE BY 


BETTS MACHINE CO. 








Machine Tool Builders, 








“writs MAGHINERY | ii. | ssoce'sex CATALOGUE. = WILMINGTON. DEL. 
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Wanted—Machinist experienced in testing steam- 


engines 2 to 25 horse-power; must 
habits, and not over 35 years old. 
Engine & Machine Co., Troy, Pa 


be of good 
Address Troy 


Wanted—A foreman in a shop making fine brass 
work. A tool maker accustomed to duplicate work, 
with some knowledge of drafting, preferred. Ad- 
dress, with references, Phila., AMERICAN MACHINIST. 


Wanted — Good machinists; vise or machine 
hands; steady work and good wages to first-class 
men Address Frick Company, Waynesboro, 
Franklin Co., Pa. 


Wanted—A boiler-shop foreman, capable of hand- 


ling one hundred men on marine work. Write, 
stating terms and giving references, to Box 55, 
AMERICAN MACHINIST. 

Wanted—A mechanical engineer and drafts- 


man, graduate of a technical college, one year’s ex- 
perince in general designing and three years in ma- 
chine shop, desires sit. Box 717, Trenton, N. J. 


Wanted—A good draftsman, with experience in 
designing machinery; a permanent position to the 
ard man; state age, experience and pay. Address 

, 325 E. Main street, Louisville, Ky. 


Mechanical engineer, with good knowledge of 
machinery and drafting, desirous of an opening 
with ice-machine mfr. in N. Y. or vicinity. Apply J. 
D. D., Belleville, N. J. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 

Wanted—A foreman for Blacksmith and Hammer 
Dept’s, at Pittsburgh Locomotive Works, Pitts- 
burgh, Pa. Must be temperate and thoroughly un- 
derstand the business. State wages expected, and 
address applications to the Company. 


Wanted--A position as superintendent or foreman 
by a practical mach., 12 years in charge of works, 
building port. and stat. engines and boilers. Would 
build engines on contract or take interest in sound 
concern. Address Sup’t, AMERICAN MACHINIST. 


Position as draftsman wanted; 14 years’ experi- 
ence as machinist and draftsman; technical school 
graduate; late charge of drawing-room employing 
ten men; sober, honest, industrious; New York city 
or vicinity preferred. Address J. K., AM. MACHINIST. 

Wanted—By young man, position as supt. or fore- 
man of machine works; practical toolmaker and 
machinist; thorough knowledge of Brown & 
Sharpe’s grinders; used to close interchangable 
work; best refs. Address Box 13, Simsbury, Conn. 


Wanted—To add to office force in large shops in 
Chicago, one or two draftsmen experienced in 
Corliss and general engine designing, also one 
or two draftsmen experienced in mill building, 
constructions and general machinery. Address 
Box 40, AMERICAN MACHINIST. 


Wanted—A progressive boiler 
charge of a large boiler works on stationary, por- 
table and marine boilers. Must have large experi- 
ence with men, and be well up in the use of latest 
improved tools and appliances. Best of reference 
required. Address Q., AMERICAN MACHINIST Office, 
stating particulars and salary expected. 


Office manager or salesman wanted—A reliable 
and competent party to take charge of New York 
branch office, or some steam engineering firm or 
company to take exclusive agency for the sale of a 
water tube steam boiler, already well introduced on 
the market, having an est: ablished re putation, and 
of which there are many thousand horse-power in 
use that can be referred to; prefer parties already 
well acquainted with water tube boiler business 
and steam engineering; communications strictly 
confidential; give past experience, references, ete. 
Address Box 56, AMERICAN MACHINIST. 





*] MISCELLANEOUS WANTS oh 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d-h’d Lathes & Drills. S. M. York, Clev’d,O. 
Koopman’s Scales for quick measurements. 


Just out; 
not brittle. 


aluminum-steel hack-saws, 
Crescent Mfg. Co., 


hard but 
Cleveland, Ohio. 


maker to take | 


New catalogue of engineers’ 
Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot hf 
Catalogue for stamp. E. O. Chase, Newark, N. 

Turned and Highly Polished Iron and Steel aan. 
ing aspecialty. Merwin McKaig, Cumberland, Md. 

Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 

_ Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

Engineers wanted to send their addresses and re- 
ceive free a cent book, “Hints and Suggestions for 
Steam Users.’’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Well located foundry and general repair shops for 
sale cheap, owing to death of proprietor, Address 
Helen Woodworth, Admin, Nunda, N. Y. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 


specialties free. 


order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 
R. G. & Co. having secured the American Pat 


ent for their Fuel Economizer for Steam Boilers 
would be glad to treat with some good firms as to 
agency for same. R. Gosling & Co., Hadleigh, Eng. 

Wanted— Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





NICHOLSON FILE COMPANY, 


PROVIDENCE, KR. I. 








SCHOLSON FILE Oo > 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 





5,000 IN USE. 


Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 








Eoa0P'S STEEL 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 


Tor TOOLS, DRILLS, 
DIES, &C, 


All Kinds in Stock. 
Gold Medal, Paris, 1889, 


Chief American Office, 


91 JOHN ST.,NEW YORK 


SHEFFIELD, 
ENCLAND. 








SIMPSON’S CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson’s 
Centrifugal cau Seas, and 
other Engineering Specialties. 
Steam Plants furnis ed com- 
plete and erected. Send for 
particulars. 


KEYSTONE ENGINE AND 
MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS., PHILA. 
Or. A. T. ABTHUR, Selling Agent, 18 Cortlandt St., WN. Y. 





THE 


KEYSTONE 
HANDLE. 


rmanent and 


0 DO 4 r able method of 


attaching y oY ne and all Edge Tools to 
Handles. Addre 


E. H. BROOKS, LEBANON, PA. 







PAT’D JUNE 41 gg” 


eee PRICES OF LECOUNT’S STRAIGHT TAIL DOG, 





Cc. W. Lec SOUNT, 


south 


. PRICE. No. INCH, RICE, 
= © " "34 $0.60 10... 24. . $1.35 
23 ice paeeoessy Ga a jae 1.45 
es 3 my é° <a 12... oA 1.60 
g 2 o 4 114 80 13 34. 1.80 
res 5 .1344.. .80 14 4 2.10 
Baa, 6 134 95 15 ike 2.75 
Y as eres 06; 1B. 6.00 a eee 
25 8 134 1.10 Z 54G.... 4.00 
5 n 9 2 1.20 6 5.00 
ah 1 Set to 2in. 7.80 Full Set.... 81.10 

Norwalk, Conn. 








A. 


; 184 Washington St., 


SMALL POWER OF HAND PLR 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure a good 
side line by addressing 


Manufacturer, 1448 Niagara St., Buffalo, N. Y. 


FITCHBURG MACHINE WORKS 
Manufacturers of METAL-WORKING MACHINES. 








OFFICE AND WORKS, 


13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (E.) 





_ SEND SAMPLE. 


¥7e make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT & HALDY, 





Factory. Pear] & FrontSts,. Brooklyn. Office, No. 258 Broadway, N. Y. 





CROWELL 'S POSITIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cope »olas or any Pneu 
matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 ibs. can be obtained, and main- 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA, 





2 OLSON PILL 





taety TEx SIF KOK 


VDL LIED SE Sg 


‘BUFFALO. BL 


7 PE IES 9A AP AIEEE 


OWERS. 


EAS EI LENG EI IEA 940 


4 


BUFFALO FORGE CO., BUFFALO, N. Y. 





Dodge Independence 


Wood Split Pulley, 
Lighter than Iron 


Creater traction than fron 


Bushing system allows each puiley to be 
fitted to 22 sizes of shafts. 


COOKE & GO., Sales Agents, 


22 Cortlandt St., New York. 





Shafting, Hangers, Engines, Boilers, Ete. 


Write for prices, mentioning this paper, 


BOOKS 


FOR ENGINEERS AND FIREMEN. 
THE BEST BECAUSE 
written in plain, practical language, 
theories or mathematical formule. 


ROPER’S PRACTICAL HANDY-BOOKS. 


By Stephen Roper, Enginee 
For sale by all Booksellers. Send for — riptive Catalogue, 
Free to any Address. 
EDWARD MEEKS, 
PUBLISHER, 
No. 1012 WALNUT SrT., 


They are devoid of 


PHILADELPHIA, Pa, 


MACHINISTS” SUPPLIES 


—SEND TO— 


CHANDLER & FARQUHAR, 


BOSTON, MASS. 











THE | BRITISH & EUROPEAN PATENT AGENCY, 


F. W. Barker, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 

252 Broadway, New York. 
151 Strand, London, Eng. 

American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House, A good invention is worth 
as much in Great Britain as in the U S8. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular. 








Catalogue on Application, 


“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 













Scroll Saws, Catalogue 








Circular ree 
Saws, Lathe of all our 
Mortisers. Machinery. 


Seneca Falls Mig. Co, 687 Water St., Seneca Falls, N.Y. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
8r1o Walnut St., Philadelphia. 


te Our New and Revised Catalogue of Practical and Scien 
tifle Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish bis address, 








8,200 Copies of | “PRAY’S BOOK,” | 


20 YEARS ‘WITH INDICATOR 
Sold to March 30th, 1890. Vola. 1 and 2 in one voi., $2.50 


JOHN WILEY ‘’ SONS, 63 E. 10th St., N.Y. 


BRASS COODS, 


For Water, Steam and Gas. Brass and Composition 


CASTINGS 


Pattern and Patent Brass Work a specialty. 


W. 5, WILLIAMSON, 


36 to 40 Penn Street, BROOKLYN, N. Y, 


FOR SALE—BOLT PLANT. 


Complete outtit for making 20,000 carriage, plow and 
machine bolts and nuts per day. Machines used 8 months. 
Equipped with taps, dies, ete. Best makes. Also stock of 
finished bolts and blanks. Have leased building and must 
sell within 30 days. Price will be made satisfactory. Big 
bargain for some one. 


PETER SAMES, Rockford, Ill. 


SHARTLE’S 
BULL DOG. 





to order. 














THE HARDER YOU 
PULL, THE TIGHTER 
IT HOLDS. 


This style is made for gene s. mac hine shop use from 1 3-4 


CLAS 
in to 8 in, or larger. Can’t slip. 


satisfaction guaranteed Write for catalogue showing the 
different styles. MANUFACTURED BY 


The Middletown Machine Co., Middletown, 0. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINED 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 


NEW YORK 
PHILADELPHIA CHICAGO 


No wrench required, and 





BOSTON 





ST LOUIS ST PAUL SAN FRANCISCQ 
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CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 











Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in. 


T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
833 KE. 56th St., N. Y. City. 
Sets of Castings for Engine illustrated at it 
steel Shaft, Connecting ron and Rook Mat ino noe fog 


ings, boxed and shi ped on receipt of .00. Three sheets 
blue prints of working drawings, Rh ee é 





VALLEY PUMP 60., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 








LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 


Working by direct action of steam. Has no 
valves or other working rts,and cannot 
get out of repair, cannot freeze,and will 

ashes, waste, or anything that can en- 
Gea the pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO. 


4 Fletcher Street, NEW YORK. 


American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
itandard Measurements. 








Over 
43,900 
in 

Use. 
JAS. A, 


Mi ACHINER Y 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 





Flat Bar Gauge. 


Crescent Gauge. TAYLOR & CO. 











DROP FORCING. 


SPEIRS & MOORE, 


WORCESTER, MASs. 











HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
York. 







Bevel Gears cut theoret- 
ically Correct. 


DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 





of this Journal, by 


Cc. S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In Oil 
alone Several Times 
per Annum, 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 

A Posty B FORCE PEED with the 
most PERF REGULATION and 
GREATEST C ‘ONY ENIE Ne E in opera- 
tion yet attained in any device for the 
lubrication. of machinery. Works 
equally wellin every possible position 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa. 











SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the publish- 
ers direct, at the price then ruling, viz.: 
5 Cents a Copy. 


1886. 

Pattern Making, Various Articles on. 
Barrows. Appearing in 29 issues. 

Foundry Practice, Various Articles on. 
Masters, appearing in 16 issues. 

Strength of Different Mixtures of Cast-iron and 
Method of Testing. By Robt. E. Masters, April 
24. 

Foundry Practice, Articles on. By Foundryman. 
(L C. Jewett.) Aug. 14, Sept. 25, Dec 18. 

Foundry Practice, Articles on. By S. Bolland, May 
8, 22. 29, June 26. July 10. 

The Morton- Yeo Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H Babcockand C. A. 
Smith. uly 3. 2, Aug. 7. 14, 21.Sept. 25. 

Machine Shop Cost and Time Accounts. By A. J 
Shaw. He may Metcalfe and C. A. Burton, April 
3, V7, May 

Tests of on lgg "By David Spence, April 17, Oct. 30 

Traction on Grades. By A. B. Ropes, Oct. 30. 

Wilson’s Valve Gear for Locomotives. Oct. 39. 

Casting Face-plates Face Up. By David Spence, 
Oct, 23. 

A yl of Shaft Straightening. 

3. 


By F. W. 
By Robt. E. 


By F. L. Johnson, 


oie ore Valuation of Machinery Plant. 
lin Smith, Aug. 7. 

Making a Cast-iron Sheave. 
31 


By Ober- 


By P. S. Dingey, July 

New Dredge Boiler designed by Norman Wheeler, 
July 17. 

Core Oven with Rotating Back. 
July 24. 
Universal Table for Lathe Change Gears for Screw 
Cutting. By Joshua Rose July 24. 
Gating, Clamping and Securing Chaplets. 
thew Wiard, May 1. 

Printing Frame and Manner of Making Blue Prints. 
By C. L. Redfield, July 31. 

Some Pressure Tests. By C. O. Sine, Nov. 27. 

An Expanding Mandre 1—Turning Tape rs. By Chas. 
S. Beach, Nov. 27. 

Core Making in Foundries. 
20 


By Thos. Wathey. 


By Mat- 


By David Spence, Nov 


Making Pattern for Spiral Grooved Drum. By Geo 
Allge, Aug. 14. 

Rolling Conic Sec Meee Applied to Gears. By Geo 
B. Grant, Nov 

Ninety-inch Seti Fire-box Boiler, Nov. 6. 

Spacing inthe Milling Machine. By Chas. S. Beach, 
Aug. 21. 

Engine Crossheads. 

Traction and Adhesion. 


By J. G. Tramis, Aug. 21. 
By A. B_ Ropes, Aug. 28. 


Internal Key-seating on Milling Machines. By A. 
B_ Landis, April 17. 

Tapping Holes in Boilers. By A. B. Landis, April 
24. 

How to True Emery Wheels. By L. Best, April 24. 

Work and System in the Drawing-room. By C. I 
Redfield, Aug. 28 

Oiling Lathe Carriage Ways. By Wm. H. Bradt, 


Aug. 28 

Moulding a Screw or Worm without Cores. By 
George Allge. Sept. 11, 18. 

Power Absorbed in Cutting Cast-iron. 
Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. 
Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. By 
A. G. Brown, Sept. 4. 

Truing Up and Replacing Milling Machine Centers 


By James F. 


By Chas. A. 


with Accurate Alignment. By A. B. Landis. 
Jan. 16. : 
Methods of Working and Tempering Steel. By S. 


W. Goodyear. Jan. 9. 
Slotting Tool. By J. J. Bingley, May 8. 
How to Make Clean Solid Castings at. Least Possible 
Cost. By Matthew Wiard, April 10. 
Truing Milling Machine Centers. By W. 


April 10. 
Lining Engine By Chas. S. Beach, April 


R. Ballou, 
Lathes. 


By J. G. Tramis, April 10. 

By A. B. Landis, April 10.7 

By John J. Grant, April 10. 
Tools. By Fred. H. Colvin, 


Steam Piping. 

An Equalizing Dog. 

Screw Cutting Dies. 

Some maety Shop 
April 3 

outline Bells for 
Without Patterns. 


Blast Furnaces in Green Sand 
By Geo. O. Vair, April 3. 


Furnace for panting Long Bars. By W. G. Rich- 
ards, April 3 
Cutting Tools—Roll Turning. By 8. W. Goodyear, 


Oct. 16 
Hydraulic Forging. Bv J. Richards, July 10. 
A * Box ’ Jig. By C. E. Simonds, June 19. 
Cheap Testing Machine. By Wm. Merrill, Feb. 6. 
Boring Deep Holes. By A. B. L andis, Mar. 27, 
May 8. 
Working Steel and 
Feb. 13. 
Inventory Valuations of Patterns. By W. E. 
son and others, Jan. 9, Feb. 13, 20, Mar. 6. 


Iron. By S. W. Goodyear, 


Mathe 


Making Cast-iron Half Boxes. By A. J. Shaw, 
Feb. 6. 
Draining Steam Pipes. By W. E. Crane, Feb. 6, 


Brazing and Welding Iron. By J. F. Hobart, 
Mar. 6. 

Deep Holes by Continuous Boring. 
dis, Mar. 27. 

Slotting Machine Tool. By Wm. Foster, Mar. 20 

Compound Engines for Stationary or Factory P ur- 
poses. By W.H. Hoffman, April 24. May 1, 

Engineering Subjects, Articles on. By W. H. Lo 
man, Mar. 13, July 24,31, Aug. 21, Oct. 9. 

Self-contained Engines. By W. H. Hoffman, 
Mar. 6. 

Curving Qualities of Locomotives with High and 
Low oc enters of Gravity, Oct. 16, 

Making Large Spur Gear Wheels. 
Oct. 2 

Normal Theory of the Gear Tooth Curve. 
B. Grant, Mar. 13, 20, Oct. 9. 

Return Tubular Boilers. By Wm. 
Dec. 4. 

Chimneys for Steam Bollers. By Wm. Lowe, 
27, May 15. By F. A. Halsey, May 1 

Railroad Cost Cards and Expense Sheets, April 24 

The Milling Machine—Its Construction and Uses. 
By John J. Grant, Mar. 20. 

Mechanical Arrangements of the N 
ty Cable Railway, Mar. 20. 


By A. B. Lan- 


Feb. 27, 


By P. 8. Dingey, 
By Geo. 
Lowe, Nov. 27, 


Mar, 


. Hudson Coun- 





MACHINIST 
HALL DUPLEX STEAM PUMPS. 


Send for x or 1890 ¢ > Catalogue. 


HALL STEAM PUMP C0., 


91 LIBERTY ST., NEW YORK. 


PITTSBURGH. CHICAGO. ST. LOUIS. 





Boiler and 
Pump Combined. 


Q) STEAM PUMP CO. 
PUMPS 


ALL, DUTIES. 


Tue Davioson STEAM PUMPS AND PUMPING ENGINES. 
wargas™ BEST MADE sititth 


SITUATIONS, 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Ke:p St., Brooklyn, N. Y. 
BRANCH OFFICES: 77 LIBERTY STREET. NEW YorK. 


51 OLIVER STREET, BOSTON. 


= » fe 
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EX STEAM PUMPS. 
POWER PUMPS. >i 
PRES 


| SURE Seetet 
NOE PENDENT CONDEN 


DSARR PUM! 


5 
Maslin's Patent Steam Pump. 
Feb. 12, & Dec, 3, ’89. 
Cheapest B.. ye Automatic Uh Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQ jIDS without Wear, ,Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contrac tors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes, Write or call 
for Cire -ulars, Joun Masiin & Son, Soie 


Manur’ks, 1656167 Ist St., Jersey City, Nid. 


“Vo Duzt 
CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING S T E E L 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


SRANCH OFFiogs: 12 Cliff St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 


JUNCTION 
~& OWN UAL > 
GERMANT PHA PENNA. 











COMPLETE STEAM PUMP 
Tt) Sues ‘Wi $7 T° $75 
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QTE. fresspre Bu BLOWERS, Fan Be LOWERS. 


LEVER & CRANK Craw ERS, 
‘PORTABLE FORGES. 
RE BENDERS & SHRINKERS. 








MPION STEEL PRESSURE BLOWER J 
° 


\ “THE CHAMPION BLACKSMITH’S LEVER FORGE 


“LITTLE @ 1S THE Best Injector 


“— RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Device. 


Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


~, MW’E’G CO., PHILA., PA. 
CATALOGUES FREE. 


ARK iniector 
PARK MFG. CO., 


Patan 
Street, 
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OBMP 1-H 


TO THE BOILER 


McFADDEN CoO. 


Boston, | 735 MARKET ST., PHILADELPHIA. 
Mass. |ROOTS’ NEW ACME HAND BLOWER. 


any For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers, 





WATER 
HE most reliable under varying steam pressure of 


injector known. Will work from 15 pounds to 180 pounds 


without any adjustment. Theonly Automatic Injector 














at we arene Srete iteelf' when shut of, thus pre- ® gi 
INJECTORS AND JET APPARATUS. S ? 
PLANER VISES. Oe bes 
THE GILKERSON MACHINE Co., O~ a 3 
HOMER, N, ¥. es 6 
a - oe 
: ef SES 
UNIVERSAL RADIAL Beau: 
RADIAL DRILLING MACHING bees® 
= THREE DESIGNS. SIX SIZES yseo: 
_CMBODY Atl DESIRABLE FEATURES . S § 
= PRICES$450 22S UPWARD moe" 

UNIVERSAL RADIAL DRILL CO :. Se 
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In the articles regarding thickness 
recently been noticed in the columns of 


of plates for Boiler Flues which have 
this paper, the importance of FLEXI- 


BILITY IN BOILER CONSTRUCTION has been made manifest, 
IN OUR IMPROVED TYPE OF BOILER THIS DESIRABLE FEATURE 
Is CARRIED OUT TO THE FULLEST EXCENT. For particulars, address 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. 
41 Dey Street. 


CHICAGO, ILL. 
6 So. Canal Street. 


MINNEAPOLIS, MINN. 
421 Guaranty Building. 


ATLANTA, GA, 
9 No. Pryor Street. 





POND ENGINEERING C0., 


CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &c. 

Send for ILLUSTRATED CIRCULAR. 


St. Louis. Chicago. 


Dallas. 


THOS. H. DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


Kansas City. Omaha. 
Seattle. 














THe Lowe Bower, 








Over ite 
this system o 


years competition has proven 
boiler to be the best in ever. 

respect. The LOWE BOILER, with all 
improvements, is the simplest, best es 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 








—THE— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in a day. In use in the 
leading Railroad Shops of the yng # Combination Cutter 
for removing 2 in., 
on approval to Railroad So's. Liberal Discounts to the Trade. 


214 in,, 2 1-2 in. and 3 in. flues, $50. Sent 


it 
” VANCE TUBE GUTTER GO., Geneva. N. Y. 





WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. 


The be 






Steam Pipes and Boilers. Can be easil 
removed and repeatedly reapplied 


ITS PLASTIE NATURE INSURES. AN ABSO- 


Requires less thickness than any other 


“Frade-mang 


st non-conducting material known for 








ie 


Y 
ng, and is therefore the CHEAPEST. 


IL MEAL CO , 2 Cedar Street, N.Y. 
iIESE, Proprietor. 
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SEND FOR CATALOGUE. 


: MRERSTER MACHINE rewreh co. 








Manufacturers of Set, Cap& 
Machine Screws, Studs, etc. 





| TTT TTT ee ey 


] corrinaiticutonD svracuse,n.Y 3 


i 
Bl htibiliititibi bite 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
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GUIDE 
PULLEYS 


FOR 
LAGHT 
BELTS. 








COFFIN & LEICHTON, SYRACUSE, N. Y. 


JOHN ROYLE & SONS, PATERSON, NN. J. 


Manufacturers of all an of 


LATHE AND DRILL 


Diamet 





181-2 i 


over all. 


49-16 in. g 
6 in. f 

| 71-2 in. 8 
101-8 in. 12 
1314 in. 15 
16 


Westett Chueh Go, ud team Engine oundsy Co, Oneida HY, Bd 


SCROLL COMBINATION LATHE CHUCKS, 


BoTu 3 AND 4 Jaw. 


Will hold in 
side of Jaws 
§1-2 i 
612 i 


er 


n 





in. 211 
a .. ae ~ 
r Tlustrated Cate. Ss 2: 





Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 


——s MULATORS, 
a JACKS, 
VALVES, 
FITTINCS, 
Etc., Etc. 


WATSON & STILLMAN, 


E> 204, 206, 208 & 210 B. 434 St, N.Y. 


VOLNEY W. MASON & C@O., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


THE HARK 
fh ont AN 


mn ‘Toes inTHREE 
SIZES MA 


NO OOM INCH re 
ee 


of 








i =} Loo ~ ; 


See ame a 
Sane | 


THE HOGGSONa PETTIS viae 26 New sae ons 
ABV nKVAK IBLE JAWS. SBNY FUR CATALUULE. 


INDEPENDENT CHUCKS. 





mechanics, 


THE D. E. WHITON MACHINE CO., 


No. 5 OAK ST., NEW LONDON, CONN. 
S. A. SMITH, 23S, Canal St., Chicago, Weatern Agt. 


HARLES MiRRAY=*< 
US/ENGRAVER sx WODD\G 














55 ANN’ ST. #* NEW YorE: 





Steel Balls from # inch to 28 inch for Anti-Friction Bearings a Specialty. 






CHA uncer Surt vice . <i 
LOWARD SAWYER, TREASURER: 
JOHN J. GRANT; SUPERINTENDENT: 


SEND FOR CATALOGUE. 


é 
* fT 


titi THRE awa 


NG) INGE atl He: G, 


by the JIMonD\ patent process. 


LHITCHBURG MASS. USA 











SINDIA: 


SILVER LEAD 


FOR SMOOTH CASTINGS 
he THE SURFACE OF MOULDS ano GATES, 
| JOSEPH DIXON CRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 

JERSEY CITY, N. J 













A FACT FOR YOU. 


A large manufacturing firm, who had 
neglected the adoption ofa Be rryman 
Feed Water Heater and Purifier in their 
steam plant, were at last, owing to the 
cost of fuel, induced to pet one in. 

In less than a month t rey found a 3ay- 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest- 
ment, but in a few months paid the 
whole cost of the heater. 


BENJ. F. KELLEY & SON, 
91 Liberty St., NEW YORK. 
SPECIALISTS IN 


Feed Water Heating & Purifying. 





DEPTH ANGLE AND 
-WYKE&CO., 


a B RI LL CHU CK : W 








(See Am. Macuinist, Nov. 5, 1887.) 
Before buying Chucks of this pit write us for 
articulars of our latest improvements. Different 


‘from other makes, and we claim several points of 
superiority which we submit to the judgment of 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


TWIST DRILL GAUGE. 


ine Machinists’ Tools. —-E. Boston, Mass. —Send for Circular, 


“THE HORTON LATHE CHUCK” 


ee tests and been the §TANDARD for FORTY 


<« 
aad 





Over THREE aaa prise s al styles of Chucks, made and 
kept in stock, 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S&S. A. 
SEND FOR ILLUSTRATED PRICK LIST. 


TFORD DRILL cAuCe 


THE 


yORLD' 





17 COMBINE S THE 


X//AU/9 OF EFFICIENCY Ano DURABILITY W/TH 


THE 4A/NIMMUM OF OAC Eades 
D 
$ abaw'ty @S MAN V, aw anew DESCRIPTIVE 
.W HUCK(O 


CATALOGUE OF CHUCKS 

* HARTFORD, CONN. 

EMERY AND CORUNDUM WHEELS. 
EMERY WHEEL MACHINERY AND FLINT PAPER, 





Write for Circular. 





All goods manufactured by us are guaranteed to give 
satisfaction. Give them a trial on their merits. 
Springfield Emery Wheel Mfg. Co,, Suceessors to 
Springfield Glue & Emery Wheel Co., Bridgeport, Conn. 
Western Branch, 18 & 20 West Randolph Street, Chieago, UL. 


STEAM HEATING, 


Barnard’s Condensing System will accomplish the 
following desirable features : 

Saves Coal, Perfects the Circulation, Prevents all 
Noise, Prevents Freezing, Uses Exhaust Steam if 
any, without back pressure, will work at any press- 
ure of steam, high or low. Has no Machinery need- 
ing care. Is adapted to Private Houses, Flats, 
Office Buildings, Hotels, Factories, etc. 


GEO. A. BARNARD, 


No. 15 Cortlandt St., NEW YORK. 
O’BRIEN’S PATENT 


BOILER HEAD FLARGING MACHINE. 























Rapid’ Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mir, Germantown, Philadelphia, Pa. 








SPRUE CUTTERS. SHEARS. 


A GOLD MEDA 
For SUPERIO 








TOGGLE-JOINT DRAWING PRESSES. 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 
L AT THE PaRis ExPosITION {§89_ 


RITY PRESSES, DROP HAMMERS 


AND DIES. 


THE STILES & PARKER PRESS CO. 


203-207 Centre Stre 


et, NEW YORK, MIDDLETOWN, CONN, 
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IRON PLANERS| 


From 16” to 36” wide by 
any length. 


HG, PEASE & (0, 


Worcester, Mass, 










Pease [ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 





Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 


SEND FOR NOM CATALOGUE 











re be ron Pou, 


THE PITTSBURGH REDUCTION COMPANY, 


95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 





Lots of 1,000 lbs. and over.......$2.00 ® Db 
Lots of 500]bs. and over..... . 2.25 @ Db 
Lots of 100 lbs. and over....... 2.50 # 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, tubes or castings, 
given upon application. 











The Almond Coupling 


A NEW quarter turn 
motion to replace 
uarter turn belts and bevel 


o 

Q 

A 

4 . 

- E gears. 

8 T. R. ALMOND, MFR., 
5 83 and 86 W Street, 


ashington 
BROOKLYN, N. Y. 
























BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 
Cyemerty of 
Beaudry’s 
right Po 4 e r 
Hammer,) 
Sole Manufacturera, 
oe Also Manufac- 
turers of 





THE MOORE 
& WHITE C0., 


Friction 
Clutch 
Pulleys, 
Cut-off 
Couplings, 
RC. 











A new Countershaft self-oiling for six months with 
self-oiling loose pulleys, new and perfect friction 


clutch. 


Please send for circulars. 


THE STATES MACHINE CO. 
R. R. Place & Commerce St., Newark, N. J. 










KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KE Y-MAKINC AT- 
TACHMENTS. 


. Gant Key- SEATER (0., 


EAST SAGINAW, MICH, 


&/ RINE ‘TAPS, 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


: Send for Catalogue. Estimates made for any mechanical 
pf Operation requiring high, even and controllable 








temperature. 
No. SO NASSAU ST., 
NEW YORK, 
DIES, REAMERS, EITC. 


= as 


9EEN RIVER 
SPIRAL FLUT 





LIGHTNING AND CREEN RIVER SCREW PLATES. : 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


‘en CASTINGS «x. 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
ERIE, 11th & 12th STS., JERSEY CITY, N. J. 
GENERAL MACHINE WORK. CORRESPONDENCE INVITED. 


AttomaticBolt-Threading 6 N N tT anping Machine, 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in lite =! 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
oo Write for descriptive circular and price 
or any service whatever. 


Capill Mig. C0., 125 to 137 Rees St., Chicago, Ill., U. 8. A. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia. Pa 


CLoUGH’s PATENT 
DUPLEX GEAR CUTTER 


=== For cutting the teeth 01 gears ; 
i Duplex Cutter cute a pitch from 15 
teeth to a rack inclusive. 
Kept in stock from 4 to 36 pitch 
and } a -pmmaaee Circular and price 
list free. 


R. M. CLOUGH, 
MERIDEN, CONN. 

















FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, ‘on from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 

















TAT 
Ht {I} 




















One Pull 
One Way 


to either start 
or stop ma- 
chine. 

Self - lockin 
belt and clute 
shifter; fits any 
bar now in use. 


FRISBIE FRICTION 
PULLEYS ¢ CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE 











17, 19 and 21-inch Swing Large Hollow Spindle. 


Taper Attachment, 
reversed in apron. 


THE LODGE AND DAVIS MACHINE TOOL CO. 


CINCINNATTYI, 


W orks, 





16 and 20-inch Crank Shaper. 


Stroke changed and adjusted while run- 
ning. Stroke at all times positive. 


Invariably plane to a line 


Detachable Tables. 


ENGINE 
LATHES 


TURRET 
LATHES 


IRON 
PLANERS 


PULLEY a 
LATHES * 





24, 27, 32 and 38- inch § Swing, Cabinet pit 
Automatic Stop, Compound Rest, Lead Screw under front Y. 


Extra heavy, Convenient, and easily handled. 


20, 26 and 32-inch Triple Geared Shapers. 

Stroke changed while machine is running. 
Shaft can be passed through head of machine 
and key seat cut in same to any length. 


heavy vises. Tables slotted on all sides. 








OHIO. 
COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY, 


Extra 


All feeds 





18-inch Cabinet Turret Lathe. 


Taper Attachment, Automatic Feed, Lever and Screw 
Movement, most complete brass lathe on the market. 


EASTERN HOUSE, 
64 Cortlandt Street, New York. 


WESTERN HOoOussR, 
68 & 70s. Canal Street, Chicago. 


DRILL 
PRESSES 


MILLING 
MACHINES 


IRON 
SHAPERS - 


25, 28, 32 and 40-inch Drills. 
Automatic stop to feed. Quick return 
on right side. Table operated from 
front. Large cones and long belts. 





24, 32 and 36-inch Planers. 


Extra deep beds and tables. Powerfully 
geared. Plenty of Metal and designed for 
extra heavy duty. All Feeds and Shipper 
operated from both sides. 

Improved Device for holding Planer Bolts. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mase. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








and Milling Machines. Agents, MANNING, MAXWELL 


Bena Lathes, Hand Lathes, Foot Lathes, Upright Drills 
MOORE, 111 LIBERTY STREET, New York. 





FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND wos co. 
Manufacturers of and Dealers in i 

Iron Working Machinery. 

IMPROVED PATENT IRON 

PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 


FLATHER IRON PLANERS. 


SIZES 22, 24, 2 26 and 30 INCH. 














For Immediate Delivery ’ 


Three FLATHER PLANERS, 22°x22 x6 ft. 


HILL, CLARKE & CO., 
156 OLIVER ST., 


BOSTON, MASS. 








4, 5 and 6 Ft. SWING. 





BORING AND TURNING MILLS, 


_——_— Bs 
H. BICKFORD, 


LAKE VILLACE un. 











These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working mechanics everywhere must and 
willuse them. T hey do the work of files at one- 
tenth the cost, and in one-tenth the time. Gne 
Patent Nic kel: plated Steel frame, and one dozen 
8 inch Blades, sent by mail, pre paid, on receipt 
of $1.50. Hardware dealers will furnish them at 
at the same price. All saws marked with a star, 
and bearing our name are fully warranted. 


MILLERS FALLS Co., 
O93 Reade Street, New York 





“E clipse’’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 


Y to 2-inch. Easily carried 
a caadinsuamimeemee 
about. 


“ECLIPSE” Nos. 2 ana 

These are powerful and mi ‘st 
eLictent 
machines 
- Sor cutting 

. large 
PIPES, with which one man can 
easily cut off and thread b-inc h pipe. 

No. 2 Cuts and Screws 2% to gin. 

No.3 * 66 214 to in. 

It will pay you to write us Sor 
particulars 

PANCOAST & MAULE, 

(Mention this paper.) Philadelphia. 
Re We also build Power Machines. 


CARY & MOEN CO. 











EEL WIRE OF my pescrie 














New Haven Manf'g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery, 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE 60., 
SPRINGFIELD, VERMONT. 
SEND FOR IT. 


COS & BENDS 


BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


(HEAPEST 














me STYLE. = 


H.B. BROWN & CO., 


EAST HAMPTON, CT. 





UNIVERSAL#?PLAIN 


~ + IILING MACHINES 


EXCLUSIVE aR ECIALTY 


| . 
We THE CINCINNAT MILLING MACH C® 
a ~-CINCINNATI. O-- 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST., 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 











Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING anv 
-) MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 

NoAirLocks. 15 to50percent. 
fuel saved or equal amount of 
power gained. tuns with same 
economy as engine 

Adapted to all kinds of En- 


- gines. Send for Circular. 
Worcester, Mass. 


W. C. YOUNG & C ay Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 








EAGLE 
ANVIL 

“23 WORKS, 

Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


& 
so 








~— 


Send for Circulars. 
The Eagle 
Anvil.—Best 


Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvil. 
Fully war- 
ranted and 


sew GATALOGUE OF TOOLS 


And Supplies sent free to address on receipt of Ten 
Cents in Stampa y chor postage). 


Chas. A. Strelinger & Co.,"ve" Detroit, Mich. 








OUR 





D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


mor §. X. 1, 
PIPE CUTTING & THREADING MACHINE: 


BEWARE OF IMITATIONS. 

None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use aspecialt 
Send for Circular. ONKERS, N. Y. 








Made in 3 Sizes, viz: No. 1. Holds 0 to %” 
% “ GoM” 
“ 3. * Oto 5g” 





TRUMP CHUCK, 
The CHEAPEST and BEST. 


WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 


Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U.S.A 









P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 D to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 











“CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 
FOR HAND OB POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 


Pipe Cutting and Threading Machinery, 








iE T X i. DRAWING STAND: 


With or without board, 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


119 W, 6th St, CINCINNATI, 0. 


THE BARNES WATER EMERY 
@ TOOL GRINDER. 


It hasno pumps. No 
valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 









a grindstone and will 
give vastly better re- 
» sults. 

Al Sold subject to ap 
; proval. Send for full 
description and price. 


W. F. & oo sal Co., Rockford, Il., 
Address No. 1995 Ruby Street. 


‘— =f Y. ee 


eo -(CUFFELE ae > 
AN 



















Drawing Materials, Etc, } 
Paragon. Duplex, Universal, Anvil Drawing, Helios, Blue Process 


NEW YORK. 
| FACTORY HOBOKEN, N. J. || 
Superior Swiss Drawing Instra- 
ments, Extra and Best Quality, 
Papers, Scales, Triangles, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 





Manufacturers of hid 
. iil 
German Drawing Instruments, ~ 
Catalogue to professional people on application, 


BOYNTON & PLUMMER, 


WORCESTER, MASS, 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 
: ment indrillpresses 
for years is applied. 
Catalogue of fine 


t | Over 1,000 in use. 
Buy the latest and 

L tools free. 

Dwight Slate Machine Co. 


best. Special ma- 
ee. CONN. 








The most useful 
patented improve- 


Something New! 

One, two, three, and 
four spindle drills for 
light work. 








Spindles driven 
with single, endless 
belts. Large drivin 
variabt , tightener anc 
variable speeds pro- 


chinery to order. 








a a 
| TE ER AR nee 


LS. STARRETT, 


Manufacturer of 


FINE TOOLS, 
ATHOL, MASS. 


SEND Stamp FoR Fut List. 
eae mi lat 



































E/ = 
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| 
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ELSON MACHINE TOOLS 


Engine Lathes, 22 inch to 72 inch swing. 
Iron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, 
















STEVENS PATENT 
TT). WING FIRM JOINT CALIPERS 
A’ With ying and. Het Screws 


Price List, by mail, postpaid, 


¢ 8 inch, +18 M4 inch, $1. os 18 inch, $2.10 

mh LW) is ) 2.50 
m 12 * 1.25 All highly polished, 

) Ideal and Leader Spring Dividers and 

7 Calipers, Surface Gauges, and Fine Mae 

y chinists’ Tools. (@™ Illustrated catalogue 


free to_all. J. Stevens Arms & Tool 
Co., P.O. Box 2 Chicopee Falls, Mass 


PUMP 


Pressure Regulaters, 


This Regulater is the 
i i cesaeteysion used by all the 
pa 1: urge pump manufactur- 

— "ele ; applicable to fire 
sprinkler systems, to 
water-works and other 
pumping machinery, 


MASON REGULATOR C0., 


BOSTON, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


BEMENT, MILES & Co., 
PHILADELPHIA, PA. 


METAL- WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Butlders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Betler Shops, 
Bridge Works, Ete., Ete. 


















INJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


THE LONG & AUSTATTER Ut = 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
_ elt and Steam- 
Driven 


Fancher and Shears 


OVER 300 SIZES. 


ALSO 
Power Cushioned Lewrpenn 








OPEN Sih TRON PLANERS FOR TMMEDIATE DELIVERY. 


One 30 in. x25 in.xG ft. 

One 30 in.x25 in.xG ft. with Extra Side Head. 
Two 30 in.x25 in.xs ft. 

One 36 in.x30 in.xS ft. 

One 48 in.x148 in.x 14 ft. with Extra Side TIlead, 
One 48 in. x48 in.x16 ft. with Extra Side Head. 


THE DETRICK & HARVEY MACHINE co., 


BALTIMORE, MD. 


ACME MACHINERY CO. 


CLEVELAND, 
ee te Mg _ 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 
Methacour Boller Cleansing Compound re “aistiea: 


(LORD'S PATENT,) 
for Removing and Preventing Scale in Steam Boilers. 

















PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883. 
PAT. AUG, 25, 1885. 











Saves Fuel, Labor Engineers will re- 
and Time, and pre- ceive free, on appli- 
vents Corrosion inall cation, a 25-ct. book 
its forms, and is guar- “HINTS 
anteed free from any- FOR STEAM USERS- 
thing injurious toiron by BRANCHES: 


Sake thay tiecieadl Baltimore, Md., New York, 

aes tor Untied p Barincr, Pa, Chicago, Ill. 
and London, England, 

S.W. Lord & Co., 11 oa oth St., Philadelphia, Pa, 


REMOVES SCALE! 
iNOISOWHOD SI N3A3¥d 











fe Corliss Steam Fndine Co. 
PROVIDENCE,R.I. 
incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


T) 99 
CORLISS ENCINE. 
DESIGNER & BUILDER OF THE FAMOUS 
CENTENNIAL ENGINE, 
Exhibited at the Philadelphia Exposition, 1876. 

These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,'’ and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Patyt Verma Toavuas Waren Lov Borten, 















The WILLES & JONES CO, "==" 


MANUFACTORERS OF 


PUNCHES AND SHEARS, 


All _ and Sines, 


D A FULL LINE O 


MACHINE TOOLS 


Boller Makers, ‘Bridge Build- 
ers, Ship Buliders, Rall- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 























THE AERATED FUEL COMPANY, 


ain STREET, ELDING BY MASS. J. H. BULLARD, Manac 


FORGING “AND WELDING B PETROLEUM AIR BLAST. 


NERS! NO SMOKE, DIRT OR ASHES! 
meneitanied ° re ON Te ete & CO., te Lake St., Chica o. W.S.COLLINS, Sept. 29, 1885 
Temple gy 7 Beekman Street, Rooms 814- B18. New York. CHILON JONES, Ganan- July 5, 1887 
oque, Can. G. M. SMITH, Los An eles, Cal. C.S OWS, 46 Wade Building, Cleveland, Feb, 5, 1889 
Ohio, ~~ and Indiana. GILBERT & BARKER MEG. CO., General Agents for the United July 23, 1889 
States Springfield, New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 


Building, Denver, Col. 
te We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 

























PAT'D JUNE 14 1887, 






for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 

CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 


160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 


















Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
us special facilities for furnishing HEAVY CASTINGS 
TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
where large quantities are required. Get our estimates and ° prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, 





ALLENTOWN, PA. 














WYMAN & GORDON, 


WORCESTER, MASS. 


DROP _FORGINGS. 
THE CHESTER FOUNDRY & MACHINE CO., 


CHESTER, PA. 

H Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 

[IN DRY OR GREEN SAND AND LOAM. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 
North Adams, Mass. 


RACTICAL ODERN LOCOMOTIVE 
DRAWING.” CONSTRUCTION.” 


By J. G. A. MEYER. . By J. G. A. MEYER. 


. | 
This valuable series of 93 articles American Machinist, This valuable series of 106 articles 


having been concluded, copies of the having been concluded, copies of the 


American Machinist | containing American Machinist Vcoutaining 
them will be sent by mailto any address 96 FULTON ST., ay sat by —" to ong aCe 
n the U.S., Canada or Mexico, for $5.30, 

NEW YORK. 


in the U.S., Canada or Mexico, am i .65, 
or single copies, 5 cts, each, postpai or single copies, 5 cts. each, postpaid. 


Al J.E. LONERGAN & CO. 
™, 211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 

‘Re liable Steam 


tae Se THE COUBERT MFC.CO. 






































Order now before our stock 
of papers is exhausted. 


ADDRESS : 























Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 





1888 Catalogue 32 CORTLANDT ST. NEW YORK 


free on application. 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. Tney are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
= in Steam Consumption and superior regulation guar- 

P anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


—— SEE mail. Address, BUCKEYE ENGINE CO., Salem, Ohio, 

' 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash‘ngton St., Chicago, Il], 

SALES AGENTS: W. a SIMPSON, 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, inn ; 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 

Sole Licensees and Manufacturers for Now Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia 


NEW TANGYE 











THE ALBANY STEAM TRAP (0.’s 






_ purposes. 





Bucket. 


We also manufacture Blessing’s 
Patent Renewable Seat Stop and Check 
Valves.—Send for Circular. 


— Albany Steam Trap Co.,42>"29° 


BUCKET AND GRAVITATING 


TR A PS. 


Automatically drain the water of 
$ condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in toiler, doing away with pumps 
and other mechanical devices for such 











“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
83d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency,18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
§¢ Otto®’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines. 
& COMBINED 
“OTTO'' GAS ENGINES AND PUMPS 
COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


STEARNS MF GO. 















ENGINES from I5 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





BRAINARD GEAR CUTTING MACHINES. 


18 In., 24 1n., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 





ACHINE 
~TOOLS 


ENCINE LATHES, 
BRASS LATHES, 
BORINC AND . 
TURNINC MILLS, 
SCREW MACHINES, 


on hand and in process of construction. 














BRIDGEPORT MACHINE 
TOOL WORKS, 


E. P. BULLARD, 
PROPRIETOR. 


BRIDGEPORT, CONN, 





VAN DUZ4EN 
CAS & CASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 

GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

VAN DUZEN 
Gas & Gasoline Engine Co, 















Ss » — 2 st H —_ 
The best engine in America for Heavy Work. 


WILLIAM TOD & CO., 
Youngstown, Ohio. 


< 
MACHINE TOOLS 
FOR IMMEDIATE DELIVERY. 

One Driving Wheel Lathe 70’ swing ; second-hand. 

One Fitchburg Engine Lathe 24” by 16’; new. 

One Lathe and Morse Lathe 32” by 17’; new. 

One Lathe and Morse Lathe 36” by 15’; new. 

One Gray Planer 30’ x 30’ x 8’; new. 

One Pease Planer 34”’ x 32’ x 8’; new. 

One Pease Planer 36” x 36’’ x &'; special; new. 

One Powell Planer 30’ x 30’’ x 10’; new. 

One Pond Planer 38’ x 38’’ x 12’ with 2 heads: new. 

One Powell Pianer 48’’ x 48’ x 14’ with 2 heads; new. 

One Bement Axle Lathe; second-hand. 

One No. 2 Brainard Milling Machine. 

One No. 4 Brainard Milling Machina. 

One Detrick and Harvey Open Side Planer, size C, 
with supplemental rolling table and extra saddle 
on post. 

Send for complete List of New and Second-hand 

Tools. 


HILL, CLARKE & CO., 


156 Oliver Street, Boston, Mass, 


MACHINERY ON HAND. 








Engine Lathe, 13 in.x4 1-2 ft. Putnam, fair, cheap 

- 2 14 in. x6 ft. Prentice, new 
16 in. x6-8 ft. Hendey, - 
16 in. x6-8 ft. with Tapers, Hendey, 


“ 


“ val 16 in, x& ft. itchburg fair order 
bei 16 in. x6-s ft, New Haven, fair, cheap 
16 in. x6 ft. Prentice, new 
“s yg 16 in. x8 ft McMahon, el 
as sg 16 in x6 ft. Lathe & Morse good order 
“ 1s in.x10 ft. 7 i good order 
“ Se 18 in. x8 ft. Prentice, new 
18 in. x8 ft. New Haven, fair 
- 69 20 in.xl2 ft, Mc Mahon new 
ee - 20 in.x lu Wright, s 
“ “ 20 in. x10 ft. Fifield, “ 
as - 20 in. x8 ft Wood light, good order 
e 25 in. x10 ft. New Haven, fair order 
. o 25 in. x15 ft. heavy old pattern, fair, cheap 
“ ‘* Min.xzet. “ ps = an 
“ m 28 in. x16 ft Fay & Scott, new 
* 38 in, x18 ft. Leonard, good order 


Pulley Lathes, 26 36-50 in. Stevens. ood order 
Fox and Turret Lathes for brass work, new eal 2nd hand 
Cabinet Turret Lathe, No.2 Am Tool Co., good order 
Planers, 24 in.x24 in.x6 ft. Fitchburg, new 
” 26 in.x24 in. x8 ft. Pond good order 
ai 24 in.x24 in. x7 ft. New Haven, tair order 
* 30 in.x30 in. x8 ft. 7 fair, cheap 
- 32 in. x30 in. x12 ft. 124 
Shapers, 12 in. Stroke, Crank, 
" 15 in. Stroke, Crank Motion, 


old style, fair, cheap 
new pattern 


* 16 in, stroke, Eberhardt’s Pat.,” new 
nid vim, * Wright, t 
“ Min. © Hendey, good order 
Drills, 20 in. Comb Whee! Lever, Prentice, new 
* 2L in. Back geared, ” - 
* 2a, 7 * Self-feed, Blaisdell, pal 
“* oe, * “ ” Currier & Snyder, “ 
“* Gis, * bad nad Prentice, 
Garvin No. 2 Universal! Miller, new 


Lincoln Pattern Miller, } : 
Boring and Turning Mill, 39 in. swing. 


A Large Assortment of other Tools, New and Second 
Hand. Send for Complete List. 


7.7. nMcCaAByE, 
68 Cortlandt St, Successor 10 E. P. BULLARD’S 
NEW YORK. 


New York Machinery Warerooms. 


fair, cheap 
complete 











STEAM ENGINES 
» FyLLVARIED 
Fu 








Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 





FRICK COMPANY, Builders 


WAYNESBORO, PA. 












J ye ‘ 
ngines- 


“Seay DRILLS: 
: DYAM OND ran O 


og, PAND FRICTION 
=, HSISIs, 


ee MN NG MACHINERY. 


HICAGO. u.s.4. 





Corliss . Engines 
Of the highest type, in all 


sizes. are made by 


- 
The Lane & Bodley Co. 
CINCINNATI, O. 

The merits of their engines are 
described in an illustrated pamphlet, 


which will be sent to any one inter- 
ested. 





LANE’sS 
Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines, 


The following sizes are 
carried in stock, made in 
large quantities, with spe- 
cial tools, at special prices: 


3,4,5,6,7&9H.P. 


= If you want one Engine, 
+ it will pay you to write us. 
If you handle large 
quantities, it will pay you 
== to write us. 


es — ——— 

















CORLISS 


FOR SALE, ENGINES. 


The Fishkill Landing Machine Co.,, 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above, 


CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 


CURTIS REGULATOR C0., 


Boston, Mass. 





General Agencies : 
109 Liberty St., N. Y. 
66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, I]. 
210 S. 3d St., Minneapolis, Minn, 
707 Market St, St. Louis, Mo, 
Send for Circular No. 17. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York. and have sold 
the Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorporated 
in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 

In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15’’ to 88” swing, planing ma- 
chines 48''x45'’x10’, 53/’x50''x12’, 17’’x14/’x24’, 72''x 
69''x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines, for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails and a general] 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wasb- 
ers, packings, pipe and fittings, iron and brass 
valves, Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 
8''x16’’ and one 10’’x20” Rider cut-off engines. 











BALL AUTOMATIC ENGINES. 


WORKS: ERIE, PA. 


High-Pressure, Compound and Triple | 


Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., 


Contracting Engineers, ‘ 


15 Cortlandt St., NEW YORK, 38 Oliver St., BOSTON. 
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Brow & Saanee Mrs. Ct, 


PROVIDENCE, R.1., U.S. A. 


These gears are particularly recom- 
mended to machinists, model makers 
and builders of special machinery. 

Over 900 sizes carried in stock 
from 4 to 20 P. They are well pro- 
portioned and symmetrical through- 
out, well finished and accurately cut. 

See pages 91 to 112 inclusive of 
small catalogue. 





Ss. A. SMITH, 


Western Representative, 


23 SO. CANAL ST., CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SHAPING 
MACHINES. 
TRAVELING 
HEAD. 


ss oes 16, 18 and 24 ineh 



















Stroke. 
eran Extra heavy and 
EB 0 ; powerful. 
NEW YORK, PHILADELPHIA, CHICAGO, PITTSBURCH, 
98 Liberty 8t. 705 Arch 8t. Phenix Building. Lewis Block. 








THE YALE & TOWNE MFG CO 
STAMFORD CONN 
~ NEW YORK. CHICAGO. PHILA.BOSTON 


JENKINS BROS, VALVES. 
F= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$} hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 














ENGINE LATHES. PULLEY LATHES. 
MONITOR AND FOX LATHES. 
TURRET BORING LATHES. 


EXTRA HEAVY IRON PLANERS. 
TRIPLE GEARED AND CRANK SHAPERS. 
UPRIGHT DRILLS WITH SPECIAL FEATURES. 
IMPROVED MILLING MACHINES. 


(ae MACHINE SHOP OUTFITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL CO., 
WORKS: CINCINNATI, 0. 
EASTERN HOUSE, WESTERN HOUSE, 


64 CORTLANDT ST., 68 & 70S. CANAL ST,, 
NEW YORK. CHICAGO. 


GOULD ap! EBERHARDT,|THE GARVIN MACHINE ¢0, 


Newark, N. J. — 











oCANAL STS. 
NEW YORK. 


Manufacturers of 


MACHINISTS’ 
TOOLS 
> SMALL 
AUTOMATIC 
MILLER, 


WITH ARM. 


The Machine shown In 
eut is commence for rapid 
and convenient milling of 
small work, 














PATENT SHAPERs. 


Sizes, 12’’, 16’, 24’, 26’’, 80’ in stock. 


THE PRATT & WHITNEY COMPANY, 


“$ Hartford, Conn. 3* 
MANUFACTURE 


PLANERS 


To plane 16 in. x 16 in. x 3 ft., 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 





SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
seeds aulumatic. 
PRICE LIST 
—aAND— 

Discount Sheet 
‘ SENT UPON APPLICA- 
TION 


WESTERN BRANOH, 
100 West Washington St., Chicago, Ills, 





THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 


MANUFACTURERS 


OF BILLINGS’ PATENT 


PURE COPPER GOMMUTATOR BARS 
FCR ELECTRIC MOTORS OR GENERATORS, 


STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE ‘BOLTS. 








Bnss WORKING HAGHINERY 


> f lan. & lon. Moxrrors 















Double Key 
Lathes, 
SpeedLathes, 


Slide Rests, 


Revolving 
Chucks for 
Globe Valves 


=. Two-Jawed 
= Thucks, 


- = Small Tools 
nd 


Fixtures. 





[s 
phe 


Cuts, Photogra 


Manufacturer of ENGINE LATHE 
Lowell, Mass., U. S. A. 












A and Prices sealed on application. 


= from 16to 48in. swin 


W. FIFIELD, 





Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel! gear wheels and racks lately 
issued by the Lexington Gear Works, of Lex- 
ington, Mass, 


(GRANT ) 





Key-Seating Machines 
> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 
Rochester, N. Y. 
= Works at North Bloomfield. 





THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 


J patterns of the latest and best designs. 


; | SALESROOM & OFFICE, 113 Liberty St., N. Y, City. 


NEW SHOPS, PLAINFIELD, N. J. 








J. M. ALLEN, Present. 


Wo. B. FRANKLIN, VicE-PRESIDENT. 
F. B. ALLEN, Seconp Vicr-PREsIDENT. 
J. B. PIERCE, Secretary & TREASURER. 











THE G. A. GRAY CO. 


Qincinnati, Chio. 


PLANERS 


AND 


LATHES. 


A SPECIALTY. .- 











hice PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO. N. Y. 














TORRINGTON, GNN. 


| MAN FACTURERS OF 


| MAACHINETOOLS 


RS \_SENDfOR OUR CATALO: OUR CATALOGUE 








a 









} 


Bes 

















Send for Catalogue. 


GEAK AND RA cK CUITING TO ORDER. 


M.CARPENTER Bees iiitiititittin 


PAWTUCKET.R.I. 





Manufacturer 
—of— 


APS & DIE 





